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WHAT RSGB MEMBERSHIP CAN DO FOR YOU 


Members of the Radio Society of Great Britain are among the best informed radio amateurs 
in the world. Members receive the monthly magazine, Radio Communication, and a 15% 
discount on books, maps, clothing and components purchased from the Society. The staff and 
volunteer experts advise on a wide range of topics including planning permission for masts, 
breakthrough problems, and operating overseas. There is free access to the RSGB’s qsl bureau, 
plus special insurance cover for radio equipment, propagation predictions, members 
advertising and much more. 

The Society also organises and provides funds for conventions and exhibitions, an annual 
mobile rally, contests, RAYNET — the Radio Amateur Emergency Network, UK beacons and 
repeater stations, slow morse practice transmissions, and a range of news services. 

In return for their support, members receive many services, and last but not least, the RSGB 
represents the UK radio amateur movement to the national licensing authority and takes a 
leading role in the International Amateur Radio Union, the organisation which links the 120 
national societies around the world. Such work is essential for maintaining our most valuable 
assets — the amateur bands. 


FOREWORD 


This book marks a completely new direction for the Radio Society. For 
the first time ever, the RSGB has published a new book which is a 
personal view by an author, rather than an instruction manual intended 
for the general education of radio amateurs everywhere. 


The work involved in preparing this book is an amazing record in itself; 
there are more than 100 full reviews of equipment, and nearly a hundred 
more products included as brief reviews. Over 10,000 measurements were 
taken in all, along with around 500 analyser plots. 


Angus McKenzie MBE, G30SS, dictated almost 200,000 words, which then 
needed to be edited, ready for publication. Each review required 
hundreds of test figures, all of which had to be borne in mind when the 
rigs (etc) and their performances came to be compared. 


Also, there were hundreds of hours of subjective testing on all bands 
from 1.8 MHz to 2320 MHz. In this, the author was helped by many 
amateurs throughout the UK and abroad. 


This book should find a place in every radio amateur's shack, providing 
not only valuable reference to well known and not-so-well-known rigs and 
other radio equipment, but also an invaluable guide to what is available 
on the amateur radio market today. 


Some of the most up-to-date and sophisticated transceivers are reviewed, 
as are some of the old classics - like the RCA AR88D and Marconi CR100. 
Specially modified equipment (including the Surrey Electronics Yaesu 
FRG7700) is reviewed alongside the standard version, while there are 
also descriptions of receivers, power and swr meters, amplifiers and 
preamps, transverters and microphones, and much more. 


DAVID EVANS G30UF 
Secretary and Chief Executive 
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Chapter |: 
RECEIVER PERFORMANCE 


Ideal v the reality 


When assessing the basic requirements of a receiver, whether hf or vhf, 
it seems logical to cover the ground in sequence from antenna input 
through to audio output. This book starts by describing many of the 
parameters that have to be considered when selecting a receiving system. 
When discussing the "ideal", we have to consider the performance that is 
needed bearing in mind conditions on the band in use, versus the 
economic criteria in achieving that performance; also, how much one can 
degrade the performance to save money whilst not losing very much in 
perceived performance. 


Antenna changeover relays 


The input losses of changeover relays should be negligible up to 30MHz, 
but as frequency goes up the losses become more significant. 
Furthermore, the breakthrough of transmitted rf into the receive output 
port can become greater as frequency is raised, and so when high power 
is in use it is essential to have relays incorporating a short circuited 
receive port when on transmit. A coaxial relay that on hf might give 
704B isolation, may achieve only 25dB on 1296MHz, resulting in a blown 
GaAsFET as soon as you first go to transmit with your new microwave 
linear. Many rigs incorporate pin diode switching, and whilst these are 
very well matched in some models, on occasions there can be a dB or two 
loss, particularly at uhf. 

Another problem encountered with relays, especially Government 
surplus types, is that some are intended to work on impedances other 
than 50ohms. These can give a bad mismatch to the transmitter, thereby 
failing to extract maximum power as well as stressing the pa stage. It 
is worthwhile obtaining the best coaxial relay you can afford if you are 
using a linear that does not itself incorporate one, and even more 
important are the relays in a masthead preamplifier. I have known one 
such preamp give a 1.5:1 swr when checked straight through on transmit! 
This swr could add to that of the antenna etc and produce a very nasty 
mismatch which could end up by blowing your solid state pa! 


RF input sensitivity 


When deciding upon the rf input sensitivity required in a receiver one 
has to consider the minimum noise one is likely to get from the antenna 
on any particular band; requirements are very different on 1.8MHz and 
144MHz. To make the comparisons typical, I suggest we consider an 
average 1.8MHz antenna, a quarter or half wave, versus a 144MHz beam. 
Even during the day, the noise on 1.8MHz can approach several pV ina 
2.3kHz bandwidth, and I cannot conceive of any situation in which one 
would need the full sensitivity of the average modern receiver in order 
to receive a weak station on that band. 7 
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Over the years, I have usually worked on 1.8MHz with a 20dB 
attenuator switched in when using my half wave antenna, and this is 
about ideal. The reasons for having an attenuator at all (or reduced 
sensitivity) will be explained later. I therefore suggest a sensitivity 
on 1.8MHz of luV (for 12dB sinad) at best is more than adequate for 
working on the band at any time. When operating mobile, with the lower 
efficiency of a whip antenna, and reduced rx signal strengths, you could 
probably use 0.5uV sensitivity. Many rigs on 1.8MHz have a sensitivity 
better than 0.2uV, the best measuring around 0.14pV, and this is totally 
unnecessary. 0.14uV on ssb (giving 12dB sinad ratio) would be 
equivalent to a receiver noise figure of around 4dB, so I suggest that a 
25dB noise figure is probably adequate for 1.8MHz. 

At 144MHz, I suggest a system noise figure at the antenna of 2dB is 
more than adequate in most rural areas, unless your antennas are 
pointing into the sky for moonbounce and thus picking up much less 
ground noise and interference. Most of the time, in an _ urban 
environment, a noise figure a decibel or two worse than 3dB would 
probably be adequate. You must consider the entire system though, 
including the cable loss, as well as the front end noise figure, and 
indeed, the noise figure of the basic receiver and any attenuation used 
between the rx converter and the receiver when calculating the system 
noise figure. Your system may be a lot worse than you think. If you do 
not have a masthead preamplifier, then you have to add the coaxial cable 
(coax) loss to the loss of any mismatch between the antenna and coax to 
the receiver front end noise figure. An average Japanese 144MHz black 
box will probably have a noise figure of around 6dB, and if you have 3dB 
coax loss, then your system will be around 9dB noise figure. 

When selecting a masthead preamplifier, you need to overcome the 
system noise figure with the minimum amount of gain to avoid degrading 
the system rf intercept point. A typical masthead preamp with 1.5dB 
noise figure anda gain of 14dB should give you a system figure of 
around 2.3dB in such an installation; this is as good as you need. 
However, if you put the preamp at the bottom of the coax, your system 
figure would be 4.8dB; not really adequate. You thus have to decide 
whether to go to the inconvenience of installing a waterproofed masthead 
preamp at the antenna, with adequate relays, or purchase better cable 
and use it at the bottom. A cable such as H100 might give you only 14B 
loss, thus giving you a system figure of around 2.8dB, again with the 
preamp at the bottom. Any preamp on vhf should ideally be switchable in 
and out, for if there are several QRO stations around, you will find 
that the band will sound a lot cleaner with the preamp out. 

How about the bands in between 1.8MHz and 144MHz? Average band noise 
decreases slowly as you increase frequency, and whereas a 25dB noise 
figure is probably adequate for 1.8MHz unless you have a poor antenna, 
you would need around a 20dB noise figure on 3.5MHz and 7MHz, whilst 
12dB is satisfactory for 14MHz unless the band is closed and one is 
attempting contacts of a 100 miles or so on ground wave. On 21MHz a 
10dB noise figure is satisfactory but on 28MHz I suggest you can benefit 
by having a 6dB noise figure on the front end, for when the band is 
closed, and you are not receiving interference from thermostats etc, 
then the band noise is surprisingly quiet, particularly at the moment 
near the minimum of the sun spot cycle. The contrast between band 
closed and open for ionospheric propagation is somewhat dramatic, for on 
28MHz in the middle of the day with the band open, received noise from 
the antenna can be equivalent to a 15dB noise figure. It is when the 
band is just opening or closing down that you can miss reading a weak 
low power dx station if your front end is noisy. I used to own a Drake 
TR7, and found it had a very poor sensitivity on 28MHz, and a low gain 
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preamp made all the difference when the band was quiet, causing me to up 
a readability report from 3 to 5 by improving the noise figure from 
around 15dB to 6dB. 

The required sensitivity on 50 and 70MHz, assuming that you are using 
a modest beam, is around 4dB, although in my case I pick up a dreadful 
racket day and night from various electrical devices in my 
neighbourhood. But switching in a preamp improves the system noise 
figure from around 7dB to 2dB and gives me a discernible s/n improvement 
equivalent to a readability 4 going to 5 ona very weak signal. It is 
clear that I am not seeing the full theoretical improvement because of 
band noise even in the middle of the night. 

There is still some noise from the ground on 432MHz, but not too 
much, and I suggest that a system noise figure of 2dB (1.5dB for the 
quietest locations) should be very good for all uses other than 
moonbounce. Due to coax losses a masthead preamplifier is virtually 
essential if you want a good receiving system, for a cable that would 
perhaps give only 0.5dB loss into a shack rf front end of 1.5dB noise 
figure, is going to be incredibly expensive. The same rules apply to 
ssb and fm, and I find that switching in a GaAsFET at masthead on my 
432MHz installation gives me an effective improvement of nearly an S 
point as perceived, despite my use of Andrews LDF450 coax, the fm rig 
having a noise figure of around 4dB. 

If we consider the required sensitivity for frequencies above 1GHz, 
then it has to be said that you can benefit by the best system noise 
figure that you can justify. For terrestrial use there is, however, no 
real advantage in pursuing fractions of a dB, a 1dB system noise figure 
not only being excellent, but in practice quite difficult to achieve 
bearing in mind the best masthead preamps have barely sufficient gain to 
overcome long coax cable losses and the front end noise figure of the 
average transverter. For terrestrial use, it should be emphasised that 
the difference between 1dB and 0.7dB noise figure, for example, is of 
course marginal, but in the context of moonbounce where one might use a 
solid dish with very low feed losses, the lower the noise temperature 
you can reach, the better will be your received signal to noise ratio on 
very weak signals. In such an installation, the actual s/n improvement 
between 1dB and 0.7dB system noise figures can be far greater than 
0.3dB, as noise figures are normally expressed as performance of the 
amplifier compared with that of an equivalent resistance at room 
temperature. An antenna -looking at a quiet portion of the sky can 
actually have an equivalent source temperature of just a few tens of 
degrees absolute (K) so that a preamp with a 16 K noise temperature 
(around 0.2dB noise figure) will give a signal to noise potential on a 
very weak radio source several dBs better than a preamp having a noise 
figure of a dB or two. 

I have gone into much detail about sensitivity requirements in order 
to explain that we do not need the performance on the hf bands that we 
require at vhf and = above. Therefore, when looking over the 
sensitivities of various rigs in this book, you should not be _ too 
disturbed if some of the hf figures seem a lot worse than the majority 
of vhf rigs. 


RF front end selectivity 


If we go back 20 years, we would find that all receivers worthy of 
consideration had rf front end amplifiers which were tunable in one way 
or another. In some receivers enormous multi-ganged capacitors tuned 
perhaps two rf stages and the local oscillator simultaneously. Many 
receivers still have what is termed a preselector allowing manual tuning 
of the front end, eg Trio TS830S. If the front end is tuned then it 
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must have a higher Q, thus considerably reducing the gain for signals 
well away from the tuned frequency. The higher the Q, the better will 
be the rejection of out of band signals. This is particularly important 
when considering the problems that can arise with many short wave 
receivers, on 160M for example. Too many modern rigs omit any form of 
tuned input (preselector), and replace this with a series of band pass 
circuits.Let us take a closer look at the problem and various ways of 
circumventing it. 

Fig 1.1 illustrates the output from my top band trapped half wave 
dipole from O to 2MHz. Note the alarming strengths from the untuned 
antenna given by medium wave signals around and above 1MHz. Capital 
Radio (1.048MHz) comes in at 4mW, and if I actually peak it up with an 
appropriate atu, I can bring the level up to around 65mW into 50ohms! 
Now look at Fig 1.2 which shows the rejection given by the Tau SPC3000 
atu when it was tuned to match the receiver at 1.9MHz. Fig 1.3 
demonstrates the difference between Figs 1.1 and 1.2, and this makes the 
improvement given by the atu even more marked. Now look at Fig 1.4 
which is the response of the bandpass filter on an ICOM receiver, type 
R71. The highpass action does not begin biting until you get down to 
1.7MHz, and the slope is not really steep enough to cut out strong local 
broadcast stations at the hf end of medium wave. Having explained that 
1.8MHz sensitivity is unimportant, would it not have been a lot better 
for the highpass filter to have begun cutting from around 1.8MHz? This 
would then have given 10 or 15dB more rejection of stations between 1 
and 1.6MHz. 

Although at the time of writing signal strengths on 14, 21 and 28MHz 
are generally fairly low almost all the time, when the sun gets near its 
sun spot maximum, broadcast stations near amateur bands (eg just above 
15MHz and above 21.45MHz) can attain very high levels causing various 
problems to the reception of weak signals in the amateur bands. A high 
Q preselector will assist just slightly on 21.3MHz, but will be very 
helpful on 14.2MHz. Most rigs having bandpass front ends will give 
virtually no rejection on the same bands as discussed, and a rig 
designed to have general coverage rx capability can be a disadvantage, 
as it is uneconomic to have too many individual bandpass circuits with 
each, say, 1MHz wide. 

The same situation as described above arises for many amateurs on the 
144MHz band. Take a look at Fig 1.5 which represents the typical 
strengths of vertically polarised signals at frequencies either side of 
144MHz. This plot was taken from a discone at around 40ft above ground 
level fed into the analyser with a broad band high gain preamplifier to 
improve the plotted signal to noise ratios. There are just a few 
visible signals below 144MHz, but these are increasing every month. You 
only have to go just above the 144MHz band to find very high signal 
strengths from local pmr transmitters. Two very strong signals outside 
the band could cause an intermodulation product within the band, but if 
the 144MHz receiver has a very tight bandpass just from 144 to 146MHz 
then the strong out of band signals will not reach the mixer stage at 
levels which could cause a problem. 

From this you can see that many receiver parameters interact, and 
here is an example in which improved rf selectivity can reduce the 
requirement of extremely high rf intercept points. However, some 2M 
rigs have tunable helical filters in between the antenna relay and the 
front end, which helps selectivity (eg Trio TS700 series), but can have 
an inferior measured sensitivity due to the losses of such filters - so 
you go round and round again! 

Many vhf and uhf transverters have insufficient rf selectivity in 
front of the first mixer, and very strong signals well out of band can 
cause a problem by mixing with the local oscillator chain harmonics and 
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Fig 1.1: The output from my top band trapped dipole from O to 2MHz. 
Capital Radio comes in at 4mW. See text. 
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Fig 1.2: Tau SPC3000 rejection when it is tuned to match the receiver 
at 1.9MHz. 
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Fig 1.3: This plot demonstrates the difference between Figs 1.1 and 1.2. 
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Fig 1.4: Response of the bandpass filter on an Icom receiver. 
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Fig 1.5: Strengths of vertically polarised signals at frequencies 
either side of 144MHz. 
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Fig 1.6: Odd order products resulting from two carriers on S22 and S21. 
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cause unwanted signals at the i.f. output frequency of the transverter. 
Many amateurs have had trouble with band 4/5 tv transmissions getting 
into their 70cm transverters. Any leakage into the mixer of frequencies 
other than 404MHz or, perhaps, 288MHz (28 or 144MHz i.f.) resulting from 
unwanted crystal harmonics or beats can bring that unwanted tv signal 
right into your i.f. and completely cover a very weak station. You can 
overcome this by inserting a suitable bandpass filter in front of your 
receiver, but you might have to accept a dB oor so loss. Just one more 
example of this problem: a 4M converter from 70 to 28MHz with a local 
oscillator at 42MHz. The third harmonic of the LO would be at 126MHz. 
Band 2 fm stations below 98MHz passing through the rf tuned circuits 
would beat with the LO third harmonic to give an output above 28MHz, and 
I had just this problem some years ago. Strong local radio stations 
were, apparently, audible on the 4M band! 


RF intermodulation distortion (rfim) and the rf intercept point 


It should be understood that a mixer in a receiver has to change a band 
of frequencies at its input to another band on the output. The 
intermediate frequency on the output can be lower or higher than the 
input rf frequency, depending on the receiver design. Some old 
receivers converted the input rf band down to an i.f. of, say, 455kHz 
(image response was usually very poor on these) but many modern rigs 
such as the Icom hf receivers, have a first i.f. of up to 70MHz, even 
for an rf frequency of 1.9MHz. A mixer has to give a maximum amount of 
second order intermodulation between the rf input and the local 
oscillator, ie i.f. = LO-rf, LO+trf or rf-LO. A mixer which mixes an 
input of 29MHz with a local oscillator of 41MHz thus produces two 
separate i.f. frequencies, 70 and 12MHz. The mixer output feeds into 
the first at. bandpass circuit and amplifier, and this has to 
discriminate between the two i.f. products so that only the desired one 
is amplified. Unfortunately it is a fact of life that mixers also 
produce other, sometimes odd intermodulation orders. A typical example 
of this is shown in Fig 1.6 illustrating the resulting odd order 
products from two carriers on S22 and S21 (vhf:145.55 and 145.525MHz). 
Note that either side of the two causatory carriers are distortion 
products spaced at even intervals away from them. If you are having a 
QSO on S23 (145.575MHz) and there is a very strong station on S22, you 
might well hear very bad monkey chatter or complete.blocking on your 
received frequency if another strong local station comes up on S21. 

This problem is entirely dependent upon the degree of rfim present in 
your receiving system, and is not normally the fault of the transmitting 
stations. Remember the problem is far more severe when you switch in an 
external rf preamp. RFIM, then, is distortion introduced within the rf 
and mixing stages of the receiver, and the better the receiver the less 
audible will be any products introduced within the receiver which would 
cause interference. A handy way of expressing the rfim performance is 
to quote the receiver's input rf intercept point. This point is, in 
fact, an imaginary one produced by extending a plot of the 
intermodulation. products produced against the levels of two input 
carriers causing those products. The ratio between each product and the 
level of each of the causatory tones is the intermodulation ratio, and 
if distortion is primarily introduced in one stage only, the product 
ratio degrades by 2dB for every dB increase in rf input level. If we 
put this another way, we could say that the apparent level of the third 
order distortion product increases by 3dB for every dB increase of rf 
level. When the levels are very high, the intermodulation ratio slope 
actually changes, but one could draw a graph with ratio plots for lower 
level distortions which would eventually theoretically produce an 
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intermodulation product which was at the same level as that of the 
causatory tones. I emphasise that this never really happens and 
intercept point is just a convenience. The higher this point is ina 
receiver the better will be its performance in respect of this 
parameter. It is important to remember that the degradation of im 
performance is far more rapid than the increase in signal level. Thus, 
if you put a preamp in front of a rig to improve sensitivity perhaps by 
6dB, but with a gain of 14dB, then the perceived levels of unwanted 
intermodulation products would rise by 42dB, the wanted station levels 
by 14dB, all for a signal to noise improvement which would be 6dB at 
best, this often being masked by band noise (see rf input sensitivity 
section). 

It is thus particularly important for the main rig to have a very 
good rf intercept point if you are going to use a masthead preamp. You 
have to think not only of the transverter or converter performance but 
also of that of the hf receiver that you might be using as well. 
Alternatively, you must take into account the performance of the main 
station vhf rig as well as that of the external preamp, which is why I 
suggest that any preamplifier should be switchable in and out. 


RF intercept point and hf reception 


By now it should be appreciated that all the input parameters tie in 
with one another. A receiver having a broad bandpass characteristic 
that might encompass a band of strong broadcast stations as well as an 
amateur band must have a much higher rf intercept point than a receiver 
with a high Q preselector, or a much narrower rf passband. The Drake 
R4C receiver, with a_ preselector, has an rf intercept point 
considerably inferior to that of many modern broad bandpass rigs, but 
this should not present a problem as_ the strong out of band signals are 
well rejected by the Drake, whereas they are not by too many hf rigs, 
particularly those with a general coverage facility. If the rig has a 
switchable antenna attenuator then don't forget that every 10dB of 
passive attenuation drops any intermodulation products by 30GB or so in 
practice, provided the rf input and mixer stages are linear at low and 
medium levels. In some rigs the rf preamp can be switched out and this 
is actually more useful as the effective sensitivity decrease is less 
than the gain reduction. In many receivers the preamp can be switched 
out, often to great advantage. Unfortunately many rigs just incorporate 
a 20GB passive attenuator. There would be a great advantage for hf in 
having two steps of attenuation, 10 and 20dB, to optimise sensitivity 
against intercept point far better. 

An rf intercept point of +10dBm with preamp in, or +20dBm with preamp 
out, is ideally necessary for receivers not having a tuned rf input 
stage on the lf and hf bands. In general, however, I suggest that one 
can relax the requirements by 10 or even 20dB for receivers that have a 
tuned input stage, providing that other parameters are satisfactory. 
This conclusion may be somewhat surprising but is borne out in practice, 
although there are naturally always exceptions to the rule. The 
trickiest area is undoubtedly breakthrough from strong medium wave 
stations when one tunes the lf bands, but the 7.0MHz band is always an 
excellent test for a receiver because of the very high signal strengths 
from broadcast stations from 7.1MHz upwards. 

If you want to check a receiver for yourself and obtain a good idea 
of its potential performance, then the most obvious checks are to 
receive 160 and 40M from a good aerial system, without the attenuator 
switched in, to check on the rf intercept point and bandpass 
characteristics, and to listen to beacons on the 10M band to check on 
sensitivity. Try replacing the 10M antenna with a 50ohm dummy load on 
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the receiver input. The receiver should be quieter with the dummy load 
as a source, even in the middle of the night, and the difference between 
the antenna and the dummy load reproduced noise should be at least 4dB. 
If this is so, then even the weakest signals will have the signal to 
noise ratio governed by band noise and not by rx noise. The same useful 
test can be applied to any other frequency band, 2M being an excellent 
example, for antenna noise should always be higher than dummy load 
noise, although on microwaves you are unlikely to hear any difference. 
Try this on your 2M ssb rig and if you do not hear a slight noise 
increase when you plug in your antenna to the rig instead of a 50ohm 
dummy load, then you might well benefit from an external preamp. Please 
note that you must compare with a dummy load on the input and not input 
open circuited as the latter can produce either more or less noise than 
with a dummy load and is thus invalid. 


Reciprocal mixing 


When rf is mixed to another frequency band a _ local oscillator has to 
beat with the incoming frequency to produce the output one. 
Theoretically the local oscillator should be a totally pure sine wave 
with no noise sidebands at all. If the mixer was totally linear, then 
the output should be a perfect replica of the input, but just shifted in 
frequency. Pure crystal controlled local oscillators should have almost 
no noise sidebands, and the dynamic range between the carrier output and 
the noise floor off frequency should be better than -110dB if the 
measurement is carried out with a bandwidth of around 2.3kHz, that of a 
typical ssb filter. The LOs of old valve rigs usually presented no 
problem, even if they involved VFOs mixing with crystals before the LO 
injection. Such rigs as the Drake R4C had an excellent local oscillator 
performance. 

A few years ago we saw the introduction of modern synthesisers giving 
local oscillator injections in frequency steps as low as 10Hz, but 
within a synthesiser far more sideband noise is present than on an 
analogue type vfo or crystal oscillator. Synthesisers produce off 
frequency noise both as general mush and discrete off channel 
frequencies, but usually at levels at least 80 to 100dB below that of 
the main carrier output. If you tune a rig on to a very weak station 
which thus frequency changes to the first i.f. and then on to the 
second etc, a very strong off channel signal from the antenna can 
actually mix with noise off frequency from the local oscillator, and 
Similarly give an i.f. output. This is usually in the form of 
background noise or noise modulation way below the level of the received 
Signal. But if the off channel interfering signal is strong enough, the 
reciprocal mixing effect produced by a poorer local oscillator source 
can be so bad as to severely deteriorate the apparent signal to noise 
ratio of the weak signal, or it can even totally mask it. The effect 
can be amply demonstrated by comparing a modern rig such as the Ten-Tec 
Corsair with an analogue type first local oscillator injection with that 
of a Yaesu receiver such as an FT980 that has a synthesiser for its 
first local oscillator. If you tune around 80 or 40M when signal 
strengths are high with a really good antenna as a source, you may then 
notice a general background prickly sounding hash on the synthesiser 
controlled rig, whilst the much cleaner analogue local oscillator rig 
will allow you to winkle out very weak dx stations that are virtually 
inaudible on the synthesiser rig. 

Even in technical circles reciprocal mixing was rarely discussed ten 
years ago, but matters have come to a head due to the introduction of 
synthesiser controlled rigs in the last four years or so. Peter Hart, 
in a RadCom magazine review of the Yaesu FT1l, wrote very succinctly 
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about the subject and as a result. I was encouraged to take reciprocal 
mixing measurements for most of my reviews, sometimes with rather 
discouraging results, which always seemed to tally with subjective 
judgements. The reciprocal mixing test is a difficult one to perform as 
it requires the off channel strong test signal to be extremely clean 
before it is mixed with the weak oon channel one. Virtually all modern 
signal generators are just not good enough for this, and many an old 
steam valve model can be much better. But if you want to measure a 
receiver that is, itself, excellent in this parameter, it is essential 
for the signal source to be even purer than that from the best old valve 
machine. This means either an extremely sharp well matched crystal 
filter at the required frequency has to be inserted after the 
oscillator, or the oscillator has, itself, to be incredibly clean, and 
only a pure crystal controlled oscillator with very special circuitry 
will suffice. Despite the measurement difficulty, I consider reciprocal 
mixing (rm) to be an extremely important parameter. 


Roofing filters and blocking 


The output from the first mixer has to be very considerably amplified 
and, frequently, much of this amplification is carried out at a second 
or even third i.f. before the signal is detected to give an audio 
output. 

Some receivers are dedicated for cw and ssb only, whilst others have 
a proper a.m. facility with at least a 6kHz filter; many also include 
an fm facility. Most hf transceivers having an fm capability, even if 
the option is not fitted, have a first i.f. bandwidth that is 
excessively wide for all the other modes. Often, an fm roofing filter 
can be as much as 25kHz wide, whilst ssb and cw require no more than a 
maximum of 2.8kHz bandwidth. If we look at the block diagram of a 
typical modern rig (Fig 1.7) we can see that the first mixer output goes 
into an overwide roofing filter followed by a high gain i.f. stage at 
70MHz having the agc line applied to it. Its output feeds into another 
wide filter and then into yet another 70MHz agc-controlled stage before 
it is mixed down to a 9MHz i.f. with a good and healthy ring diode 
second mixer. The second mixer output then, and only then, feeds into 
switchable filters, one of which is a 2.3kHz bandwidth ssb one; this is 
followed by an agc-controlled amplifier and then the signal is again 
converted down and up again to achieve bandpass tuning. This particular 
rig had a superb front end and first mixer, and despite the first local 
oscillator being synthesiser controlled, the reciprocal mixing 
performance was surprisingly good until you come fairly close to the 
wanted carrier. If we measure the intercept point of this rig with 
strong signals spaced 100 and 200kHz off-channel, it will perhaps 
measure at +10dBm, with the rf amplifier switched in. 

This is a first class performance, the only disadvantage being that 
the front end has wide bandpass tuning rather than preselector peaking. 
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If we then measure the effective intercept point with two carriers 
closer in, first at 20 and 40kHz spacing, then at 10 and 20kHz, and 
finally at five and 10kHz, the effective intercept degrades very rapidly 
indeed, especially when both the interfering signals come within the 
passband of the first i.f. roofing filters. The problem is that the 
interfering carriers are both amplified, the outer one to a lesser 
degree for medium spacings, and the resultant intercept point at worst 
can actually be nearly 60dB inferior to the measurement at a much wider 
spacing. The amount of interference thus caused from two teleprinters 
belting away off-channel, but within the roofing filter passband, can be 
so high as to completely block the weak wanted signal. If the first 
roofing filter was replaced by a rather special 7OMHz ssb filter, then 
the entire performance of the receiver would be completely transformed. 
Rigs such as the Ten-Tec Corsair have an available optional eight-pole 
filter of ssb bandwidth immediately after the first mixer but the i.f. 
is at a much lower frequency and so the filter design is much simpler. 

What could be done for the 70MHz i.f. receiver design? The first 
i.f. amplifier uses an fet, but these devices, if agc is to be applied, 
cannot normally give anything like a desirable intercept point in the 
context of an i.f. amplifier. I suggest that the first amplifier would 
be better if it had fixed gain of around 12dB using a circuit which 
would require an intercept point better than that of the first mixer. 
The output of the first amplifier could then feed directly intoa 
special 7OMHz crystal filter, which could be an optional extra, or more 
normally, a filter narrower than the existing one but, perhaps, of 10kHz 
bandwidth. Such filters would have many GB loss, compared with those in 
this particular receiver, and so another high quality amplifier but 
subject to agc, could then follow and drive the second mixer. There 
could then be more amplification with agc applied after the second ssb 
filter. The design has to be a compromise between intermodulation 
distortion, bandwidth and system noise figure, and I suggest that many 
Japanese manufacturers are getting these compromises totally wrong in 
order to save a few pounds in a £1,000 rig. 

If we return to the characteristics of the 70MHz i.f. receiver, 
there is another problem which contributes to the very poor close-in im 
distortion. The agc line takes its feed from the ssb filtered signal 
and, thus, very strong signals off-channel do not affect agc, and 
blocking occurs. Too much gain before the filter is the problem. One 
could rectify this situation, to a degree, by manually decreasing rf 
gain, ie by controlling dc agc voltage back to the first i.f. 
amplifiers, but in the receiver quoted the same agc line also reduces 
gain after the filter, so that by the time one has improved close-in 
intermodulation performance usefully by 10dB or so, levels reaching the 
product detector have collapsed by 20 or 30dB, requiring not. only 
maximum audio gain but the use of an ear trumpet as well! In this 
example, the agc has too much action after the proper ssb filter - so we 
go round and round in circles with continuous fiddling of all controls 
in an attempt to pick out that weak dx signal. 

We can look at this problem another way, which may be far more 
practical whilst accepting a degradation in one performance area for the 
sake of an improvement in another. On hf bands, particularly 10M, we 
frequently need excellent sensitivity, whilst intermodulation from close 
interfering signals is far less marked (although cb interference can be 
a problem). On the 1f bands the blocking performance has to be far 
better, but the overall sensitivity, as already shown, can be 
considerably degraded without any apparent reduction in weak signal 
reception. If the first roofing filter could be switched between the 
existing one (which has almost no loss), and a 70MHz ssb filter (which 
could have at least 6dB loss), our prayers might well be answered, even 
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if the only other modifications to the design were a redistribution of 
agc characteristics, with less agc action after the final ssb filter at 
the second i.f. Who could be worried if the rf sensitivity produced 
with the optional narrow 70MHz filter degraded by even 10dB, if the 
normal sensitivity was already at least 15dB better than it need be? 
There would be one advantage, for the S meter would read more 
realistically on lf. 


IF filters 


The bandwidths required for optimum receiver performance on the 
different modes are widely different. For cw reception, many users like 
a 250 or 500Hz filter, whilst for ssb there is a point in having both 
1.8 and 2.8kHz bandwidths available, the narrower one representing the 
narrowest bandwidth that one can use for ssb whilst maintaining a 
reasonable degree of intelligibility, with the wider one giving vastly 
improved audio quality, resulting in less listener fatigue. For am, 
I suggest that a filter should not be less than 6kHz bandwidth, whilst 
for fm on 10M a bandwidth of between 10 and 12.5kHz is essential if one 
is to be capable of receiving stations in the 10kHz spacings without 
receiving interference from an adjacent channel QSO. I do not know of a 
single Japanese rig that is marketed as an hf transceiver which has even 
a 12.5kHz fm filter, other than that in my little multimode Trio TS660 
which covers 15, 12, 10 and 6M. Time and again I have heard 10M fm 
stations complaining about adjacent channel interference, and they 
always seem to be using a normal hf transceiver fitted with an fm 
option. The stations using converted cb rigs always seem to have a 
better receive capability, and I have to put this down to the bandwidth 
of the i.f. filter. I am a great believer in allowing the user to have 
options, for many will not need optional plug-in filters. However, more 
and more amateurs who want to take their hf operation seriously are 
fully prepared to pay for these options but, alas, too many rigs do not 
have enough holes nor push buttons for them. 

Another problem which seems to have cropped up is that of leakage 
around filters. One might imagine that it is of very minor importance to 
be concerned about the performance of a filter below the -60dB bandwidth 
points. Variations in signal strengths of well over 60dB can be noted 
sometimes on the short wave bands, but the problem is far more severe on 
2M. A 400W pep station, perhaps with an erp of at least 10kW, can be 
received at 10mV, and bending the S meter if you tune to it. The 
transmission may be extremely clean, but you might want to receive a 
station 10kHz off-channel, only to hear nasty scratching noises and the 
dx station bobbing up and down in the noise, being almost unreadable. 
The problem can be due to filter leakage, for the weak station can be 
100dB below the level of the strong one. Perhaps I am stretching the 
differences too much, but even an 80dB difference causes problems to 
many rigs, the i.f. skirt opening out to as much as 30kHz bandwidth at 
-80dB, whereas it had been perhaps only 4kHz wide at -60dB. 

One rig that I reviewed in 1984 gave extremely good measurements for 
selectivity when I used the normal S meter method, but lo and behold, 
when I tuned anywhere near the GB3VHF beacon on 144.925MHz I could still 
hear the beacon at an ever-increasing pitch as I tuned off-channel until 
my ears pegged out rather than the selectivity rejecting it. Having 
looked hard at the circuit, we discovered that the feed to the S meter 
and agc amplifier was taken immediately after the i.f. filter, but a 
separate feed from this point fed through a buffer to the product 
detector. Lengthy tests revealed bad leakage from before the filter to 
somewhere around the product detector circuit, thus jumping over the 
agc/S meter feed. On measuring selectivity by a more difficult but 
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necessary method in this case, the S meter method for -80dB of around 
4kHz or so, became 25kHz on the audio output, thus ultimately confirming 
what was audible subjectively. 

The ideal i.f. filter for ssb, a.m. and fm should have a flat top with 
the steepest skirts possible, bearing in mind the economics of the 
Situation. It is debatable whether a cw filter should have a similar 
characteristic or be somewhat triangular shaped. Personally, I prefer 
around 500Hz with very steep skirts as provided by Icom. IF selectivity 
measurements are sometimes affected by two other problem areas: 
reciprocal mixing problems and noise floor reservations in the i.f. 
strips themselves. The very fact that it is now possible to measure the 
-80dB bandwidth points on many rigs, whilst on others it is impossible 
to quote a meaningful figure below -60dB is of interest. Some of the 
earlier measurements quoted in this book do not include a -80dB figure 
as in earlier times I did not have a signal source that was, itself, 
good enough. Clearly, one has to be extremely careful when quoting 
figures to ensure that they are not affected by inadequacies of the test 
gear, and this explains why I have sometimes gone to extreme lengths to 
sort out measurement problems. 


AGC characteristics 


A good agc system should allow all rf input carriers above a low level 
threshold to give the same peak audio output levels at the input to the 
audio gain control, thus allowing the user to adjust for the required 
volume on almost all received signals without having to change the 
position of the audio gain control all the time. It is convenient that 
the age threshold should be a few GB above the average background noise 
level of the band in use, although this situation never seems to be 
provided for on hf rigs. Band noise on 10M (28MHz) is so much lower 
than that of 160M, but when we add a 2M transverter to the set-up, the 
2M band noise can actually be well above Sl on the S meter. If you put 
in an attenuator to reduce the threshold of agc, then you may lose out 
on the overall system noise figure where it needs to be preserved. 

For ssb, I suggest that one way round the problem is to use a very 
long recovery time constant to avoid the system hiss bouncing back up 
again the moment the operator at the other end takes a long breath. In 
the case of a net involving. many stations of greatly differing signal 
strengths, and in which overs are very short, long agc can be very 
annoying, for you can lose a_ short remark from a weak station, so it is 
essential to have fast agc also available, even if the sound is rather 
fatiguing. Many operators prefer to switch agc off and use manual rf 
gain for receiving cw, so you need to check that you can do this when 
looking at the specifications of different rigs. There are two basic 
types of agc recovery, the more usual one giving approximately an 
exponential, and thus slowly rising gain recovery, whilst the other type 
is known as hang agc. In this type, the agc action is delayed for a 
while, the receiver gain hardly changing at all for perhaps one second 
after the person the other end has stopped talking, and then with a 
whoosh, the flat-out receiver gain comes up in less than 100mS. I find 
this type extremely annoying in practice, despite having become used to 
it on an old Plessey PR155 receiver many years ago. It has its 
advantages though, provided that the hang is long enough, but you should 
listen to receivers with this type of agc before making your mind up 
about purchasing one. 

The ideal situation is to have a continuously variable agc such as is 
provided on the old Icom IC740, or the newer IC745, the pot having a 
click off position to allow the user to select manual rf gain control. 
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I found this to be a great advantage; often I selected medium speed agc 
when I was in a 160 or 80M net. 

I have come across many receivers where the attack time is too slow, 
so that the beginning of every word after a gap is obviously distorted. 
The worst case I can recall was on the legendary Collins 75A4, which 
Clanked badly unless the rf gain was backed off almost to an absurd 
degree. In other ways this receiver is superb, and it is curious that 
Collins got it wrong. In some receivers too much agc is fed back to 
later stages, and not enough to early ones, resulting in grossly 
excessive gain before a sideband filter. It is a good idea to back off 
quite a lot of rf gain even when you are using agc, for this can often 
help reduce interference from adjacent strong signals without affecting 
the agc characteristics too much. 

Some rigs give the impression of being deaf only because the age 
threshold is at far too high a level, and one can often tell this if the 
rig requires a very strong signal to lift the S meter off its bottom 
stop. Some people get the impression that the rig is very quiet, 
whereas it may be surprisingly deaf. I find it extremely irritating 
when I have to bring the audio gain well up for weak stations and down 
again for strong ones; you should accept that a moderate amount of hiss 
is all right when you are receiving nothing but band noise with the gain 
control at an average setting. 


S meters 


There was once a time when the majority of amateurs held to the original 
S meter code where strengths were relative to overall signal to noise. 
S9 represented a very strong signal, and Sl was a barely perceptible 
one! However, one has to ask the question "What should be regarded as a 
very strong signal?" On 2M, I regard a signal of around 3yV as being S9, 
but on 80M I suggest that at least 100”V would be nearer the mark. Many 
of us rigidly adhere to giving the actual reading of their meter, 
whereas others try to give a more realistic report, which I find much 
more useful. There was once a day when meters were calibrated at 5 or 
6dB per S point reasonably logarithmically from Sl to S9. Thus, S9 
represented between 45 and 55dB above noise. Now, alas, I have seen 
from as low as 12dB up to around 40dB between one and nine. Very 
frequently an S meter will be extremely useful on ssb, but almost 
useless on fm, serving only to indicate the presence.of a fairly strong 
signal when, in any case, you can hear it on fm! Nine + 20dB and even 
higher readings are frequently miles out, the meter giving the +20dB 
indication perhaps at only 8dB above S9. Some might say that readings 
above S9 represent very strong signals, and + readings are superfluous. 
Personally I don't agree, for it is often useful to know if one is being 
received 20GB stronger than the level required to represent a sensible 
S9. What I do baulk at though is when I switch in perhaps 16dB gain 
with a vhf linear, and obtain a report changing from S2 to S9 + 40dB! 
We have all heard of Scotch S meters, but this is going too far in the 
opposite direction! 

Some rigs have a row of LEDs, often affectionately referred to as 
"bananas and cherries' - some are rather sarcastic about these, but at 
least they are more easily visible in a mobile situation than a small 
meter, so bear this in mind. The eye, however, is remarkably adept at 
very accurately determining the real position of a meter needle by its 
angle. One soon learns to look at the angle rather than the number 
under the top of the _ needle. This particularly applies in 
instrumentation where the operator is required to look at many meters 
simultaneously. It is very simple to see a reading which is anomalous, 
and it has to be said that analogue meter movements are far better in 
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this respect than digital meters. Have you ever tried to read a varying 
dc voltage on a small digital multimeter as opposed to a simple moving 
coil type? 


Notch filters 


Many receivers have a control to vary the frequency of a notch within 
the i.f. passband. This notch enables you to reduce the level of an 
interfering carrier. The Q of some of these filters can be quite low, 
making it easier to select the notch frequency, but unfortunately 
sucking out a lot of the wanted signal as well. Other notch filters may 
well notch out ae single carrier very well, but when two carriers are 
around 1kHz apart, the ratio between them may change by only 10 or 15dB, 
although the notch is specified at 30dB. The filter is not particu- 
larly useful unless it can notch out a disturbing carrier without 
severely affecting the wanted signal, and perhaps the ideal situation is 
to have a filter in which one can vary both the frequency and Q. 


Variable bandpass tuning 


This facility is incorporated in many modern receivers and allows the 
user to place the required passband anywhere from the carrier to quite a 
long way from it ie a 2kHz filter can be set to pass 200 to 2200Hz, or 
600 to 2600Hz. This can considerably assist intelligibility as it 
allows one to use the filter skirt to reject extremely close 
interference if one accepts a non-standard passband. Some sets can 
alter the top and bottom skirts independently, and this is even more 
useful. Perhaps the ideal is to have a pass band tuning adjustment with 
a nominal centre indent, with a separate variable selectivity control, 
as provided on the Trio TS830S. It is all a matter of taste - and 
facilities versus price. 


Detection and detector distortion 


I am probably far more sensitive to audio distortion of any kind than 
many other radio amateurs, but this is only because I have spent my life 
in the field of audio engineering. Even so, I have discussed with many 
friends the audio quality reproduced by amateur equipment. It seems 
that most amateurs are not initially concerned with fairly poor quality 
until they hear an A to B comparison between a good and a bad rig. 
After this, they become more fussy, but at the same time can relax more 
and have longer QSOs in comfort with less listening fatigue once they 
have purchased a rig with a better audio performance. 

Even if the rf signal wends its way to the product or other detector 
without intermodulation products developing in the rf and i.f. stages, 
the quality can be ruined by detector distortion. An ssb/cw product 
detector can give as low as 0.5 per cent distortion (or rarely even 
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lower) but can produce harmonic distortion on a single carrier as high 
as five per cent or more. Two-tone tests can produce anything from very 
clean audio to an excruciating degree of distortion which makes the 
sound very rough indeed. Thus, distortion can add a nasty zing to cw, 
and if you are trying to pick out one cw signal from another close by 
when both carriers are on, intermodulation and harmonic products can 
severely effect readability and concentration. 

I suggest that it is intermodulation distortion that is far nastier 
than pure harmonic, and it is the former that can be particularly 
objectionable with ssb. Sometimes it is rather like comparing the 
quality of a signal when switching in and out a fairly nasty clipper on 
the transmitter, when comparing two ssb receivers. There should be no 
distortion at all normal levels in the audio amplifier itself, but the 
available power output can vary greatly from one rig to another. 
Furthermore the loudspeakers on some rigs are far more efficient than on 
others but alas, quite frequently, the more efficient speakers sound 
much more coloured and nasty than less efficient ones. I do not 
normally have my equipment bellowing but it is surprising how frequently 
I have clipped the audio amplifier output stage when a strong signal 
suddenly comes in when one listens to a very weak one. Many rigsare 
limited in their maximum output potential because they run on a 13V dc 
supply, resulting in a maximum output of around 2.5W into 80hms. There 
is no reason, though, for such rigs not to give double the output into 
4ohms, but it is exceptionally rare to find more than 50 per cent more 
power available into the lower impedance. In the hi-fi field, we have 
all learned the importance of having loudspeaker amplifiers capable of 
delivering lots of current as well as voltage, and I suggest amateur 
equipment should not be so restricted in available power. Some rigs 
which are clearly designed as walkie-talkies or portables can give only 
a maximum of 400mW, and you will soon find out that this is 
insufficient. I most strongly object to such a low power system being 
used in a car so that when the squelch opens the reproduced distortion 
is of the order of 50 per cent, with much squaring off of all the peaks! 
It is a mystery to me how some people can listen to such high 
distortions, but I just wonder how much they are actually reading, and 
whether they would receive urgent messages accurately in an emergency. 

The response of the system after detection is rather more important 
than you might imagine. I have undertaken many experimental tests with 
listeners hearing weak signals with various degrees of equalisation 
added to the sound, asking the panel members to quote readability. The 
source material was a long batch of so-called "nonsense sentences" with 
many ridiculous adjectives and adverbs. The panel soon learnt to 
discriminate between R4 and a genuine R5. It is my opinion that a basic 
flat response from about 350Hz £0. oe SKHZ gives the optimum 
intelligibility. Readability was also at its optimum when this passband 
was flat. Of course, this takes into account any pre-emphasis 
introduced in the transmission on fm, with the appropriate de-emphasis 
in the receiver. Too many rigs roll off the response too rapidly above 
1.5kHz, and readability of consonants and labials suffers. 'G30SS' can 
sound very like 'G3OFF' on some rigs. A flat response to 3kHz, followed 
by as rapid an attenuation as possible is ideal, even if the background 
hiss is more marked. Some rigs supplied with tone controls are badly 
muffled, especially on fm, even with the tone in the minimum cut 
position. Having measured so many fm rigs, I suggest that the ideal 
de-emphasis is 750uS, with as rapid a bass cut below 250Hz as possible, 
together with a steep roll off above 3kHz. This de-emphasis in fact 
represents a 6dB per octave slope down above the turnover frequency of 
220Hz, and most fm transmitters have this amount of pre-emphasis, if one 
considers fm, so that it is in effect transmitted phase modulation with 
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a brick wall limiter preventing. overdeviation. A rapid attenuation 
below 250Hz removes many unwanted sounds from a transmission including 
fan noises, mains hum and any lf boominess. Intelligibility improves 
dramatically. A high pass filter cutting below a much higher frequency 
of, say, 500Hz can, however, make transmissions sound very thin and 
unnatural, and vowel sounds can often be attenuated with occasional loss 
of intelligibility. A steep cut above 3kHz is very desirable to 
minimise hiss, and this should not reduce intelligibility, although an 
extended response on a very strong signal can, of course, sound that 
much nicer. No normal amateur transmission should carry audio 
modulation much above 3kHz anyway. 

Occasionally, I have come across a rig which reproduces audible 
synthesiser breakthrough in the audio amp, but as often as not this buzz 
is actually caused by another transmitter. A rig should not reproduce 
any noticeable hum, and the background hiss of the audio amplifier 
should be very low, so that a very strong fm signal can be reproduced 
with a wide dynamic range, say, 50dB. Although audio amplifier 
performance is not as important as rf and i.f. performance, there can 
be no doubt that when it is good, there is more user satisfaction with 
the system, and one can relax more in a contact with a strong station. 


FM distortion 


Some fm discriminators are either inherently poor, or maladjusted. If 
you tune the set for best sinad sensitivity, you may find that the 
minimum distortion on stronger signals will be as much as 1.5kHz offset. 
This is usually caused by poor discriminator adjustment, although 
sometimes a lopsided fm filter can be responsible. Look at the figures 
for fm distortion as opposed to available power output, and you will see 
that they can vary a lot between rigs. 


AM distortion 


Distortion on a.m. signals can often be caused by poor detector design, 
but as often as not the signal is already distorted by the time it has 
reached the detector. Sometimes it is fun to listen to short wave 
broadcasts, but many receivers have extremely bad lf distortion on 
modulation peaks, amounting to orders of 30 per cent! Sometimes the 
distortion is caused by the Characteristics of the agc detector, and if 
agc is set too fast low frequencies at high amplitude cause the agc to 
try and follow the modulation rather than the carrier, thus introducing 
extremely bad distortion. Switching to slow agc can often improve 
matters. You may find that distortion varies dramatically as you tune 
across the centre of ana.m. Signal. Usually, the response will also 
vary considerably for obvious reasons, but at worst even a 100Hz change 
in tuning can vary the response far more than it should because of very 
uneven filter passband ripple or insufficient agc action. The 
difference between a rig with bad a.m. distortion and one that is good 
can be much greater than you might think, so it is worth noting any 
comments about this. 
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Tuning ergonomics 


Although virtually all hf receivers employ a tuning knob as the main 
means of changing frequency, many vhf rigs omit this completely, having 
just a key pad and perhaps up and down buttons on the mic for frequency 
control. More recently, key pads and up/down buttons have been 
introduced as additional tuning methods on hf rigs when these are 
microprocessor synthesiser controlled. 

The feel of the tuning knob is quite important, and you will soon 
tire of one which only gives 10kHz per rev and has a finger hole which 
causes your finger to burn up because the hole is too small! Some 
tuning mechanisms on analogue-type VFOs can have quite bad backlash, 
which makes cw and ssb tuning very tiresome, and this could be the 
reason for the reluctance of some 80M stations to net properly! Many 
rigs have a stiffness preset which acts on the tuning mechanism, and 
tuning stiffness is a personal thing, for whilst a very free tuning knob 
is easy to tum quickly, it is also easier to knock accidentally. 

The tuning rate per revolution can be from one to perhaps 150kHz, and 
again it is personal taste how much coverage per rev suits you best. 
Almost all rigs with a switchable tuning rate unfortunately vary the 
frequency increments at the same time from a minimum of 10Hz to a 
maximum of perhaps 1kHz on ssb. I wish it were possible to retain 
smaller increments at higher tuning rates, but the speed at which 
synthesisers can relock is severely limited at the moment, although this 
should improve eventually. Some rigs increase the tuning increment 
steps when you turn the knob faster, and this is quite useful, although 
some people do not like this. It concerns me that too many rigs have a 
minimum step on ssb/cw of 100Hz, and I find that the maximum error of 
50Hz introduced by this can be quite irritating. This error is enough 
to affect the recognition of someone's voice, and this degree of error 
makes me feel rather uncomfortable. I am particularly critical about 
accurate pitch. The minimum acceptable increment for ssb is probably 
around 25Hz for the average user. 

One problem noticed in most synthesiser-tuned receivers is that of 
glitching at various multiples of the incremental steps, usually ten but 
sometimes 100 steps. I have got used to this, but it was irritating at 
first. Don't assume that each increment is the same, for in one set the 
100Hz increments varied from around 60 to 150Hz! Many old receivers on 
the secondhand market probably had quite reasonable tuning ergonomics 
when they were new, but 20 years ago metal interface technology was not 
as advanced as it is today. You may have to accept a tuning mechanism 
that feels as if it is going round with square ball bearings, and a 
replacement part may either be extremely expensive or unavailable. The 
secondhand price of such a receiver should reflect this. Some receivers 
can be supplied with optional deluxe tuning knobs, and this is not 
usually just cosmetic. The Trio TS830S normally has the usual plastic 
one with a finger hole of average quality, which does not cause too much 
finger burn. The optional knob is not only metal, but the finger hole 
is actually mounted in a ball race which completely removes finger burn, 
and feels really superb, allowing very rapid rotation (25kHz per rev). 
You may feel the knob is expensive, but you have to live with it for 
perhaps many years, and it is worth considering seriously. 

Key pad frequency entry is an excellent facility, provided that you 
can then vfo from the entered frequency. Sometimes the entry 
formalities are too lengthy, and I feel it would be much better to be 
able to enter MHz followed by a decimal point and the required kHz to 
the accuracy required, ie perhaps just 21.3MHz. One rig requires entry 
of frequency to the nearest 100Hz, the only other keypad entry for 


26 


RECEIVER PERFORMANCE 


frequency being just MHz. This is a little tiresome as you cannot enter 
the decimal point. Some portable rigs allow you to enter an fm channel 
to the nearest channel frequency without depressing the last digit:.or 
two, and this is most useful. What is idiotic, though, is when a rig 
has this facility together with repeater shift (which might require five 
or six button pushes to enable it) and then the repeater shift is 
cancelled automatically if you QSY up or down just one channel. You 
should have a look at this when selecting your walkie-talkie. 

With some receivers, keypad entry on the front panel is quite awkward 
to use at a glance, for the numerical keys form perhaps only half of a 
large matrix of buttons. It is easy to make an error, and this is most 
annoying when you want to make a quick QSY. 

Many mics include up and down step buttons, and for mobile operation 
I consider this almost essential. What can be annoying is that the step 
size may only partly conform to European standards, eg 2M in Europe 
requires both 12.5 and 25kHz steps, and too many rigs either only have 
10kHz steps with a 5kHz shift button, or at best have five or 25kHz 
steps, missing out 12.5kHz altogether. You may think that 12.5kHz steps 
are unnecessary, particularly if you are in a very rural area, but in 
London you will miss quite a lot of interesting QSOs if you can't listen 
in to 12.5kHz channels in between the 25kHz ones, and there are many 
nets on these frequencies. There is nothing more irritating if you have 
a 12.5kHz step rig with the appropriate narrower filter and somebody 
tries to get in with a 2.5kHz offset! 

A memory facility is very useful, but it is far more helpful if one 
can follow memory selection by pressing a memory to vfo button which 
then allows you to shift around. You might put a calling frequency, eg 
29.6, 144.3 or 432.2MHz into memory, and then use this for starting up 
on a band. It is a great time-saver to press just two buttons to return 
to the calling frequency, and then make a small adjustment if the QSY is 
fairly great, especially if the rig has a very slow tuning rate. Many 
memory systems enable you to store mode and even repeater shift and tone 
burst on or off, but occasionally I have noted something odd and 
tiresome about a memory function. One rig memorising mode, the Yaesu 
FT980, did not allow you to _ change mode after selecting the memory, 
although it did allow you to vary frequency from the memory. I found 
this infuriating because I like to store some of my hf sked frequencies 
and I often have to change mode to cw if conditions are bad. 

Small ergonomic points often turn out to be so important, and in this 
example it is a nuisance that you should have to press in the frequency 
into vfo, followed by enter, and the new mode. I cannot help but feel 
that the manufacturers sometimes add bells and whistles without carrying 
out sufficient market research, and thus get their ergonomics wrong. It 
is useful to have two VFOs available, especially if you have the 
facility to transmit on one and receive on the other, and the frequency 
spacing is beyond the range of the rit or tit controls. This is simple 
to add with a modern synthesiser rig, but expensive with an older rig as 
you usually have to buy a separate external vfo box. 

I cannot see that scanning or even sweeping facilities are of much 
use on an hf rig, but they are almost essential on vhf and uhf in a 
mobile installation. The main point about modern bells and whistles is 
that they are so cheap for the manufacturer to add, for they have only 
to provide a few extra buttons, and additional "software" in the control 
chip. 


Facilities 


Facilities that would have cost a fortune 10 years ago perhaps add only 
a pound or two today, but even so many amateurs agree with me that they 
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cannot bear to see unbelievably complex and cluttered front panels. 

You might think that mode switching is obvious, and that it would be 
difficult for a manufacturer to introduce even a slight problem. Il 
don't think there is anything wrong with either a rotary mode switch, or 
a series of buttons, but one or two rigs such as the Icom IC745 have a 
cyclic button which has to be pressed many times if you want to change a 
mode to the previous position. This can be irritating, but what I find 
far more annoying is the apparent frequency jumping on some rigs when 
mode is changed. Although I agree that this can be a matter of taste, 
just about everybody I have spoken to likes to see not only the 
equivalent carrier frequency displayed on any chosen mode, but when 
switching from upper to lower sideband, they all like the carrier 
frequency position to remain the same, thus allowing you to check 
sideband rejection of a transmission, or to change mode more easily from 
cw to ssb, for example. This is particularly important on the hf bands, 
and I would find it more convenient therefore for a cw position to be 
similar to usb. It is sometimes useful to receive a.m. transmissions 
using enhanced carrier on the ssb mode. If there is interference on 
just one sideband, then you can switch to the other one without read- 
justing the set's frequency. This is impossible on quite a few rigs, so 
you might as well check a rig before purchase to see if the carrier 
stays zero beat on an a.m. carrier when the set is on ssb. 

Some rigs automatically choose lsb on 1f and usb on hf, the sideband 
mode switching being entitled "normal" or "reverse". This is quite 
useful, provided that you can select the opposite sideband to the 
conventional one if you need to. A few rigs have a control to swing the 
passband either side of the carrier, allowing you to hear either 
sideband very easily. This is often incorporated into an i.f. shift or 
passband tuning control, but many sets do not have sufficient adjustment 
to allow the opposite sideband to come through properly. Digital 
frequency readouts often indicate the status of many other functions, 
and I have to say that in this area usually, "you've never had it so 
good". 

What a difference there is between today's medium price receiver and 
the high priced ones of 20 years ago, which if you were lucky gave a 
readout to 1kHz accuracy, but on most of them you had to rely on the 
accuracy of a printed scale and the amount of trouble taken by the 
engineer who aligned all the frequency tracking! Receivers such as the 
RCA AR88D or GEC BRT400 were often 10kHz out at their hf end, especially 
if they had been carelessly aligned. However, many a modern display is 
difficult to read out, as it has either a poor contrast, numbers which 
are too small, or is confusing for one reason or another. 

My XYL made a remark to me when we were on holiday in 1983, just 
after we had installed the Trio TW4000A, including the speech readout 
for frequency. She said that it was the first rig on which she could 
easily see the frequency when she was driving the car, and I was in the 
passenger seat with the rig in front of me. I am blind, and often get 
into a real mess with some rigs, literally getting lost, which is 
extremely awkward if we are driving fast down a motorway! It is ironic 
that the 4000A had such a good readout, when all I had to do to find 
frequency was to press one button on the mic. 

Although this is a particular boon for white stick operators on quite 
a number of rigs now, it is fascinating that many of my friends have 
also installed Trio and Icom speech readouts which they enjoy using when 
they are mobile so that they do not have to take their eyes off the 
road, thus making operation much safer. The manufacturers, though, 
haven't really gone quite far enough in studying the ergonomics of this, 
and some of the voices speak so slowly when delivered as to make one 
very impatient, but at least some designs can be speeded up if you open 
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up the box and fiddle around with the appropriate board. The main 
omission is to leave out a simple switch which selects the full 
frequency including hundreds of Hz where applicable, or a rapid 
indication giving only the kHz status, or perhaps the channel S number 
on fm rigs. Just a little thought at the design stage could become such 
a boon operationally. 

There are so many other little points about ergonomics that are 
better briefly discussed in the actual reviews, as they are too 
specific. These usually refer to marker details, preamp and attenuator 
switching, positions and pairing of different functional controls, eg af 
paired with rf gains and squelch with tone might usually be regarded as 
more useful than some other combination. The main point about ergonomics 
concerns the overall satisfaction in operating the rig after, rather 
than before, you have got used to it. You will possibly find far more 
niggles with some rigs than I have had space to deal with. I have tried 
to introduce many points in this section which might not initially have 
struck you, so that you may more easily make a decision how important 
each parameter or facility is for your application. Our wonderful hobby 
would be so very boring if we all used a very small selection of rigs, 
for we would have much less to talk about on the bands! 


Frequency stability 


The frequency stability of a modern receiver which is synthesiser con- 
trolled is almost completely dependent on the frequency accuracy and 
temperature environment of the crystal standard. 

Most synthesiser rigs are very stable although the crystal itself can 
be up to a few hundred Hz out. Almost every rig does have a control, 
sometimes easily accessible, for setting the frequency counter very 
accurately against an external standard such as WWV or MSF. You don't 
normally need to check this more than once or twice a year, and your 
receiver should be within 100Hz or so after warm up. Rigs that are not 
synthesiser controlled, having analogue VFOs, perhaps beating with 
crystal oscillators, do sometimes suffer from drift, usually dependent 
almost entirely on the drift characteristics of the vfo. LE -this,is 
at a lower frequency, it is usually fairly stable, but higher frequency 
VFOs are notoriously wobbly, but there are not many of these about 
nowadays. Typical examples of drifters are the AR88, BRT400, and, worst 
of all, the ancient CR100. The drifting is perfectly acceptable on 
lower frequencies, but it can be very poor at 28MHz, for example. If 
you try leaving an old receiver on a crystal controlled carrier for a 
while, you will soon hear the drift if you switch the bfo on. A few 
rather nastier receivers had one other problem, that of the frequency of 
the analogue local oscillator varying when very strong signals are being 
received. The effect is known as pulling, and can be extremely 
irritating. 
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Chapter 2: 
MICROPHONES 


Although nearly all microphones used by radio amateurs can only be 
described as adequate at best by hi-fi standards, one has to accept that 
a hi-fi mic is inappropriate for use on narrow frequency response 
communication systems. 

Over the years I have tried dozens of microphones and, as often as 
not, there is almost no difference in perceived quality when I compare 
an extremely high quality one with a fairly modest alternative. 
Unfortunately it is uneconomic to review communication microphones as 
one would have to take a large batch of them to an anechoic chamber and 
measure their frequency response from an acoustic field generated at an 
appropriate distance. There are such gadgets available as artificial 
mouths, but even these give greatly differing results dependent on the 
distance between the mouth and the mic. It is probably best to test 
mics for yourself, for you will find that some will suit your voice, 
whereas others may suit someone else much better. There are, however, a 
few around which I regard as producing a "wellington boot effect" as if 
the microphone is well down inside the boot and you are talking into the 
top! One important consideration, therefore, is whether the mic has a 
response tilt built into it. There is no harm in having a tilt around 
2.5kHz of a GB or two, but any more than this can cause alc on ssb,to 
cut down the transmitter gain more than it would with a flatter mic, and 
thus the following vowel sound may be attenuated. Ihave always found 
that the flattest response in the mic between 300Hz and 3kHz with rapid 
attenuation outside this band gives the best results under difficult 
conditions. Remember that you may be able to get away with a medium 
impedance mic connected to a higher impedance input, but not the other 
way round. Some rigs require mics that have a built-in amplifier, 
including Icom in particular, and normal mics connected straight into 
the rig will probably require you to shout to get enough output from the 
transmitter. 


Microphone amplifier circuitry 


Many multimode rigs switch the output from the mic amp circuit to the 
different modulation systems as required. All too often I have noted 
that you have to alter the mic gain control up for fm and down again for 
ssb. This is most irritating, and shows bad design. Sometimes speech 
tailoring is introduced which may be appropriate for one mode but not 
for another and I devote a lot of attention to this area. It is 
worthwhile taking a look at presets around the mic amp so that you can 
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set up gains and peak deviation levels for your own requirements, but 
beware of the visitor who is in the habit of eating microphones! Most 
rigs have an audio or data input allowing tape recorder replay, rtty 
tones or other data to be transmitted. It is well worth looking at some 
of these circuits for they are often badly designed. If one is to 
prevent a mic amp output circuit from back loading an external audio 
input, there should be isolation resistors between the mic amp output 
and the top of the gain control, and also on the separate audio input 
connection. If these are present, you may be able to leave the external 
system permanently connected without degradation to either input. In 
the Trio TS711 and 811 the mic amp can be muted remotely, which is an 
excellent feature if one regularly wants to use the external audio input 
for rtty etc. Some rigs have tone controls which may well be on the 
circuit board, and adjusting these for your voice may greatly improve 
the clarity of your transmissions by correcting a poor microphone 
response. 


Audio stage distortion 


There is no excuse for a rig introducing a lot of audio distortion in 
the audio stages or in the modulator. Most rigs have the mic gain 
control on the output of the preamp, and if you find with a particular 
mic that you are using the gain control very near the bottom, the mic 
could actually be clipping the preamp input. A few rigs have no mic 
gain control at all and this may be satisfactory if you are using the 
mic supplied with the rig, but another mic may have a much lower or 
higher output, which means you will have to dig inside to adjust the mic 
gain internal preset. Some rigs do not have one, which is rather 
awkward. FM rigs usually have two presets, a mic gain controlling the 
actual gain before the limiter, and another adjusting the gain after the 
limiter to set the maximum deviation level. If you are adjusting these 
by ear then it is quite easy to become confused since both controls can 
adjust low level gain. It is worthwhile taking care over this 
adjustment, since quite a few rigs on 144MHz fm are adjusted to give the 
correct deviation for 25kHz channelling; this would be too high for 
12.5kHz. Listen to the transmitted quality of the rig before you 
consider it, and note how it sounds when someone is talking close to the 
mic. This will show you the distortion characteristics of the limiter. 
Some can be very nasty, whilst others are quite reasonable. 


Audio noise and rf breakthrough problems 


Most of us speak just a few inches from the microphone, so most mics 
should give a reasonably high level into the mic amp on the rig. I do 
not think there is any excuse for hiss or hum in a mic amp or audio 
circuitry, but a few problems can occur which might not concern you, but 
will cause listening fatigue to other stations. Beware of the rig with 
the mic gain control right at its input, especially if you have to set 
it a long way down. This means that there is too much gain in the mic 
amp, and thus excessive hiss. Mains ripple can easily enter the mic 
stages and it is awfully difficult to eliminate, but fortunately many of 
the rigs showing this problem can also be operated from an external dc 
supply. Look at the mic wiring, for if this is not well screened and 
runs close to mains wiring or transformers, you may be transmitting a 
lot of hum in the background. Several rigs have separate earths for 
audio and ptt and this can be either a good or bad thing. The ptt line 
can sometimes have some microprocessor noise on it, and if its earth is 
quite a long way from audio earth, then synthesiser noise can enter the 
audio on tx. The precise earthing methods are important in the 


31 


BUYER'S GUIDE TO AMATEUR RADIO 


rejection of rf feedback on ssb rigs. One rig which had shocking rf 
feedback on the 3.5MHz band was completely cured by wiring in a short 
circuit between the audio earth and the metal chassis of the mic socket. 
Inside the rig the earth return went round and round, collecting much rf 
before it eventually found its earth, and the modification thus stopped 
this occurring. Many old hf rigs may be totally adequate - even driving 
linears - under normal circumstances, but are subject to bad rf feedback 
problems when used for driving transverters which they were not 
originally designed to do. They may well employ adequate decoupling for 
frequencies below 30MHz, but give serious problems on 70 or 144MHz. It 
is usually not too difficult to fix them, but if you intend to buy an 
old rig specifically for transverter driving, then watch out, as you may 
have to spend many hours with an FT101B for example, trying capacitors 
here and there to eradicate the problem. 


IF characteristics 


The new method for checking ssb i.f. passband responses described in 
the chapter on Technical Tests can be very revealing. Sometimes you can 
find that one side of a filter has an inferior slope to the other, and 
whereas on usb the poorer slope may be on the hf side, it can be on the 
side nearest the carrier position on lsb, thus introducing sideband 
breakthrough. Many rigs transmit a different response when you change 
sideband, but this can be partially corrected by very careful adjustment 
of the relative position of the carrier. Sometimes sideband rejection 
can be quite poor but provided that the carrier is at least 40dB below 
maximum pep output, the rejection should be satisfactory. One serious 
problem with some rigs is that the main ssb filter follows the ssb 
modulator too early, and there is thus appreciable rf gain between the 
filter and the output of the pa. This can result in quite a lot of 
noise generated way outside the i.f. passband, and sometimes this can 
reach out several MHz. This effect is most annoying on vhf where signal 
strengths show the biggest variations, and some transmitters can put 
noise right across the band when somebody at least 500kHz off frequency 
is trying to receive some very weak cw. It is worthwhile asking around 
about rigs which have this problem. Reciprocal mixing problems caused 
by a noisy local oscillator in a receiver can have their counterpart in 
a transmitter, and noise sidebands can sometimes be detected on a strong 
transmission. What can be more annoying are many little spurious 
carriers produced by synthesiser breakthroughs on to’a local oscillator 
causing additional ssb transmissions to be audible at regular intervals 
up and down the band. This is only very rarely a problem, and is more 
frequently noticeable in a receiver. 

The stages up to the i.f. filter should have a very wide dynamic 
range, especially when some alc loops do not attenuate the signal before 
the i.f. filter. Some rigs have a reputation for producing rather 
nasty audio because the earlier stages are being overdriven, even if the 
mic amp is perfectly reasonable, and the alc working satisfactorily. 
Listen on the bands to a few rigs and I think you will see what I mean, 
especially on 144MHz. 


Unwanted mixing products 


I will never forget the output spectrum of a Belcom Liner 2 144MHz ssb 
transceiver some years ago. Not only were there many carriers within 
the band at levels between -30 and -60dB, but I was shocked to see very 
many spurii well outside the band. The problem in this case was that 
the rig generated almost every conceivable intermodulation product 
between the various crystals in the side chains of the local oscillators 
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each of which gave many products with the fundamental and harmonics of 
the i.f, just below 28MHz. Even after spending hours adjusting the rig 
I felt defeated, for I could not make it tolerable, even ignoring the 
dreadful pa intermodulation performance. It is worth looking at the 
circuitry of some old 144MHz and 430MHz rigs to see if this sort of 
problem can be predicted, but fortunately the bush telegraph system on 
all the amateur bands soon decides the fate of the odd poor rig! A few 
otherwise excellent rigs can produce some curious spurii, and the band 
to watch for this is 28MHz. 


The pa stage 


Having measured dozens of rigs in the last two and a half years, it has 
become evident that valve PAs can potentially give a greatly superior 
performance to solid state ones. Valve PAs though. have to be tuned and 
loaded quite carefully to achieve optimum performance, whereas almost 
all solid state outputs are designed to work specifically into 500hms 
and require no user tuning. The nearer the device is to Class A 
operation on ssb, the better will be the intermodulation performance, 
but the higher will be the standing current which, therefore, increases 
the amount of heat to be dissipated. In order to keep within bounds, a 
high performance pa stage may well have to be run at a lower peak output 
than you could easily achieve with a lower standing current, so a rig's 
performance has to be a balance between the maximum pep output that the 
advertiser can claim, versus the spreading performance. You may well 
find that a 10W ssb 144MHz pa can be screwed up to give 20W output, but 
you may be occupying ten times the band width. 

An excellent example of maladjustment is shown in the two plots (Figs 
2.1 and 2.2). A TS430S hf transceiver was kindly loaned so that we could 
check some additional parameters as the original review measurements 
were made rather early in 1983. The amateur told me_ that the only 
modification he had done was to "raise the power a bit" by tweaking the 
alc preset. The first plot shows that around 20 per cent of his total 
power output would be in intermodulation products, and he would thus be 
gaining only 1.25dB or so in output power on frequency! The alc preset 
was found turned fully off, and the pep measurement of 160W includes 
that of all the products and harmonics etc. We then set the alc preset 
precisely in accordance with with the instructions in the Trio service 


| manual, the pep being reduced on 28.55MHz to about 9OW. You can see 


that the IPs reduced to around a hundredth of their original power, and 
the levels were quite respectable, the high orders falling down 
reasonably. I hope this will be a good guide to those who might 
otherwise attempt to tweak their rigs to give what they imagine to be 
slightly more power and better readability for dx! I suggest that the 
readability will undoubtedly be worse rather than better after such 
maladjustment. It may take only five minutes to set some presets 
properly if one has an expensive spectrum analyser, but it will take a 
user hours of fiddling to attempt to get it right with the usual "wahlo" 
technique. It is often more useful to turn the power down rather than 
up from the manufacturer's setting. 

This is a very serious problem, as a rig with a higher advertised 
output using the same pa device as another rig with a lower power 
specification, might well have much higher initial sales because of 
this. If only there could be an international standard specifying the 
power output for a specific third order intermodulation product figure. 
This might result in a few red faces but it would, nevertheless, be 
extremely helpful to the purchaser. 
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Fig 2.1: Plot of two tone intermodulation performance found after 
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setting up alc threshold as per the Trio service manual. 


Fig 2.2: Plot of two tone rf intermodulation performance found after 
user had grossly maladjusted alc preset to increase apparent power. 


34 


=O 0 


eo toe i) 
DADDD 


430S 160Wpep 21/3/85 MARCONI 
_Atten 80dB 500 TG off 2382 


1 ee 
Sethe oc irae | 
oo 
CI eal act 
AN 
DN A 
Pig Aeetakakcooktehombat 

aia a ae Rs 

rik sh aeons 
ft ak ae cl sta 


Reto eo, 5U45MrzZ 1. OOKHz/div Res bw 
Inc i OOK tz SO0ms /ariv “Vid sbw ae 


MICROPHONES 


The stability of the bias supply on the pa is very important, and a 
lot of attention paid to this area can make a stage much more linear. 
The screen supply used for tetrodes and pentodes is also more critical 
than you might think, so it is worth taking a look to see how this is 
derived. 

The importance of stability of the power supply cannot be 
underestimated, and you should ensure that the collector or anode volts 
are held as constant as possible throughout the duty cycle. A valve pa 
in a linear which causes the ht volts to droop from 2kV down to 1.5kV 
should be suspect, and some non-linearity is bound to occur. It is 
worth taking a look at a linear power supply to see if it is substantial 
enough. And beware of the linear packed into a surprisingly small case. 
It is unwise for some valves to run_ too hot, so check on the blower to 
see if it is big enough. Some fans are claimed to be inadequate but I 
would suggest that just a few are. Some pa valves, when blown really 
hard, can last ten years or more, but if you are prepared to reduce the 
peak power output, then you may well find that a modest fan may be good 
enough. It just depends on how frequently you are prepared to pay up to 
£100 for a new bottle! I must admit that a blower giving a howling 
draught may allow the pa to perform superbly, but you have to consider 
the derogatory comments that you will receive from the other end. I 
have to admit that the fan on my Fischer 430MHz linear is about the 
noisiest and poorest fan that I have found in any piece of equipment, so 
if you want to hear a bad one, give me a call on this band! The Dressler 
144MHz pa has quite a quiet fan but it does not deliver anywhere near 
enough air so the linear can get very hot, which does concern me. On 
the other hand, linears such as the Drake L7 and Trio TL922 seemed to 
have plenty of air going through them and with reasonably quiet fans. 
Listen to a linear in operation for at least a few minutes in order to 
hear what the blower sounds like at full blast before you commit 
yourself to a purchase, unless you read a review about it. 
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Chapter 3: 
AERIAL TUNING UNITS 


Almost all modern transmitters and transceivers are designed to give 
optimum performance into a 50ohm unbalanced load. Most coaxial cables 
used by amateurs are also 50ohms, and vhf, uhf and microwave antennas 
are normally of 50ohms nominal impedance. If the antenna shows a 
relatively good match, it is not necessary to use any type of aerial 
tuning unit, but there are many circumstances in which the antenna, and 
therefore the impedance at the shack end shows a mismatch. Obviously a 
poorly designed antenna system can have a bad swr, but a perfectly good 
one can, in practice, be severely affected by the proximity of metal 
objects, such as other antennas or large structures near the plane of 
polarisation. In such cases, the antenna performance itself can be 
severely affected, and both gain and the polar diagram can suffer. 

If there is a mismatch at vhf, and if it is worse than 2:1, then you 
need to do something about the antenna rather than attempting to correct 
it with some form of tuning unit. If it is better than 2:1, then a 
simple pi network will suffice. One firm used to make a vhf omni-match 
with two S0239 sockets and two tunable capacitors with a fixed in-line 
inductance which could match a wide impedance range down to 50ohms. I 
still have this omni-match and it works very well although it is not 
really necessary on a good installation. For the 1f and hf bands, an 
atu is virtually essential, since the average antenna, even if it isa 
good match in the centre of a band, will probably have at least a fairly 
poor swr towards the band edges. This chapter deals with the different 
basic types of antenna tuners and baluns. 


Types of aerial tuning unit 


Units almost invariably use a single S0239 socket for interconnection 
with the transmitter or linear. The antenna feeds can be either 
unbalanced coaxial or designed to feed balanced cables. Many units 
incorporate power/swr bridges, and a _ selection of outputs to feed 
different aerials, in addition to having a position which allows one to 
tune up into an internal or external 50ohm dummy load. The simplest 
form of atu is the tunable pi network, with variable capacitors across 
input and output, with a switched inductance in line between them. This 
network can correct mismatches over a reasonable range, and does not 
lose too much power, and also has a low pass filter action which helps 
to remove rf harmonics. It is unsuitable for feeding high impedance 
(eg half wave) long wire antennas, or balanced feeders unless a balun is 
interposed. Another type of atu has switched parallel capacitors across 
the transmitter end, then a switched inductance in series, followed by a 
variable capacitor to deck and another variable capacitor in series with 
the antenna. The output capacitor can tune out any inductance in the 
antenna, but matching can be difficult if the antenna presents a highly 
capacitive load. There can be an element of low pass filtering, which 
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is useful. Both these types, however, have very little high pass 
filtering action, and thus, if you’ have breakthrough problems from very 
strong medium wave stations on receive, they will not help you much. 

The SPC (Series Parallel Capacitor) circuit has been used for years 
by many home constructors, but has come into prominence recently with 
the introduction of the Tau SPC3000 (see review). This circuit has a 
series variable capacitor with the tx input followed by a roller coaster 
variable inductance to deck which is in parallel with one half of a 
ganged variable capacitor, with the other half in series with the 
antenna. This atu gives a phenomenal high pass filter action which is 
amazingly useful on the 1f bands. It can match an extremely wide range 
of reactances and impedances. There are many other types of atu, and I 
suggest reference to RSGB and ARRL publications for these. 


Unbalanced to balanced transformation 


Although balanced antennas are commonly fed by 75, 300 or 600ohm feeder 
lines, almost invariably the reactance at the shack end is far from 
ideal (zero), and so not only do the atu and balun have to match the 
resistive component, but the system has_ to correct for a degree of 
inductive or capacitive reactance. The balanced line itself becomes 
part of the matching system, and its effect is variable with frequency. 
For many years. ferrite baluns have been available, typically having an 
S0239 or a coaxial lead for the unbalanced side, and terminals, or just 
wire connections, for the balanced feed. Most baluns either give a 1:1 
impedance ratio, or step up to 1:4, thus giving 200ohms balanced down to 
50ohms unbalance for example. Since the balanced line at the shack end 
can be very high impedance on one band, but very low on another, this 
type of balun is far from ideal. The ferrite core material can 
saturate, and can even be damaged by heat. But what is more of a problem 
is that the effect with high power can be to vary the effective 
reactance with power, thus causing variations in swr at the antenna 
tuning unit with the speech level in an ssb system. Baluns will work 
well if they are driving impedances within a 2:1 ratio of their nominal 
designed impedance, but many amateurs have commented that they are far 
from ideal if they have to cope with bad mismatches. Coaxial cable 
baluns, such as_ used to be supplied by Heathkit, worked far better, and 
it is fairly easy to make up your own, but the transformation ratio is 
fixed. we 

It is far better to have an atu which allows a secondary coil, which 
can be tapped to give the balanced feed, but relatively few commercial 
tuning units employ such a system. I find this very surprising, for a 
well designed atu which provides for both unbalanced and balanced 
connections without the use of a balun is far more efficient. The KW 
"Fez-Zee" match has this facility. 


Power rating 


Many aerial tuning units are rated at only 100W throughput, whilst those 
designed for high power use are usually much larger and cost a lot more. 
The main difference internally is the voltage breakdown point of the 
variable capacitors, and high power units have much larger spacings 
between the capacitor plates than the low power types. An atu 
pushing a lot of power into a high impedance is delivering an 
extremely high rf voltage in the output part of the circuit, and thus 
the tuning capacitor must have a wide spacing between plates to avoid 
flashover. All the switches have to be of far higher quality for high 
power, and the coils have to employ a wider spacing between turns. It 
is unwise to send excessive power through an atu, for not only might you 
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Have you thought as much 
about your ATU as we have? 


Innovative design and construction techniques have gone into the 
production of the latest units from CAP CO ELECTRONICS LTD — 
the SPC 300D and SPC 3000D. 

Precision engineering utilising the best materials means ATU'’s that 
are a must for the HF operator who wants optimum performance 
from his antenna — whatever it is. 

When ‘Lightning Strikes’ — there’s even provision to protect 
extremely valuable equipment from disaster — all antennas being 
automatically grounded! , 

The new units also have provisions for connecting three aerials, 
they have a DIRECT and THROUGH position and incorporate a 
l1Kw BALUN for balanced or unbalanced operation. 

The circuit format provides substantial harmonic rejection and it is 
possible to match an extremely wide range of antenna resistances 
and reactances from many configurations. 


Our motto is: 
“Stay tuned forever with a CAP CO ATU — 
once bought — never replaced!”’ 


CAP CO ELECTRONICS LTD 


63 Hallcroft, Birch Green, Skelmersdale, Lancs. WN8 6QB. 0695 27948 


AUTHORISED DEALERS: AMCOMM/ARE ® RADIO SHACK @® SMC @® REG WARD 
@ RAY WITHERS @ AJH ELECTRONICS @ G W MORSE KEYS @ ARROW 
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get flashovers across high impedance points, but high currents into low 
impedances can melt unsuitable solder connections, or even wires that 
are too thin. It is thus a good idea to have a look inside an atu if 
you are considering purchase. 


Mismatching in the atu 


In the straight-through mode, some tuning units can introduce a poor swr 
to the system, even if it is feeding a dummy load. This is usually 
caused by poor internal design, perhaps single wires that are too long, 
poor quality switches, or leakage capacitances or inductances. This 
type of problem can contribute to radio. frequency interference back to 
audio stages. It can also mean that when you load up a valve pa, you 
may be loading it into an impedance which is different from a pure 50ohm 
one. This may not make much difference, but it can mislead you if you 
are attempting to sort out a cable or antenna problem. 


Automatic ATUs 


A few models have been marketed which can automatically match a poor 
load. Some of these are fairly crude in operation, such as an early 
Daiwa one, whereas others are truly remarkable, such as the IC-AT500. 
The latter tunes in at about 1.5sec, whereas the former can take 30sec, 
and after this time might achieve a match which is only just good enough 
at 1.5:1. The Trio TS930S and 9408S transceivers have optional internal 
auto units, the 940S working particularly well. Although we all like 
fiddling (a common Characteristic, it seems, of virtually all radio 
amateurs), there are times when one wants to change band in a hurry, and 
manually adjusting an atu properly can take too much time. An auto atu 
which can do the same thing in 1.5S is a godsend, especially to blind 
amateurs. Unfortunately, there are very few models indeed which can 
take high power. 

Some auto units are designed to change band automatically when 
receiving band data from a compatible rig. The Yaesu 757AT and Icom 
AT500 both have this facility. The Yaesu has far more comprehensive 
facilities than the Icom, but is only designed for 100W throughput, and 
takes much longer to tune than the Icom, which can allow up to 1kW 
through it with extremely rapid tuning. 


Matching inadequacies 


Some years ago I owned a Drake atu of an early type which could not 
match my G8KW trapped dipole. I was thus very disappointed until 
someone gave me a useful tip. He suggested adding an additional length 
of cable to convert the reactance component to one of the opposite 
polarity, or at least to alter it considerably. This worked like a 
charm, around 8m of 750hm cable doing the trick. This technique can 
also be useful for a G5RV feed. I mention this as a tip which many 
amateurs have tried with success to overcome the inability of some 
tuning units to cope with the low ends of either 1.8 or 3.5MHz bands. 
Some units have no high pass filter action, so strong medium wave 
signals can thus cause havoc to some rx inputs of transceivers which 
have insufficient filtering of mw signals. You should consider these 
problems when you decide on the type of atu that best suits your 
applications and your pocket. 
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Chapter 4: 
POWER & SWR METERS 


Some two years ago I reviewed 15 different power and swr meters for a 
magazine, and found some significant performance problems with some of 
them. More recently I have looked at some additional models including 
some esoteric ones. However, it was around four years ago that I first 
encountered some really bad models which were typical of those sold in 
some cb shops. I am including this section in the book as it is 
important to detail many of the snags in the use of meters, and what you 
should look for when considering a purchase. 


Power and reverse power accuracy 


A typical set-up for measuring meter accuracy would be to feed the 
transmitter output through a small attenuator, to stabilise the source 
impedance, followed by the meter on test which then feeds either an 
extremely accurate throughline meter and then to an accurate dummy load, 
or alternatively, the output from the meter should be taken to a very 
accurate attenuator load with a precision power meter connected to the 
output. I currently use quite old but very accurate Bird and Rohde 
und Schwarz loads, with a Racal 9303 rf level meter. With careful 
calibration I can obtain power readings to an accuracy of around 2%, 
having carefully calibrated the attenuators first. Most meters are 
reasonably accurate, within 10% perhaps, at full scale deflection, but 
low down on their scales it is quite common for the accuracy to be 
severely degraded. Most meters can read power in either direction, but 
relatively few of them give the same power reading either way, and so 
any swr reading can be out by quite a large amount. 

Meters normally have a specified frequency range, and it is near the 
top end of this range where inaccuracies can occur, especially when the 
advertising and promotional people become too optimistic! 


Realistic output power and peak envelope power 


You may imagine that your real output power under operational conditions 
is the same as_ the power indicated by your meter when you whistle or 
make a horrible "wahlo" into the microphone. A long sustained peak 
causes the maximum current drain on the rig's power supply, so the 
voltage on the pa will be at its minimum. If you are sending fast cw, 
let alone ssb, the capacitors in the powerline will tend to keep the 
voltage up if the transient is short. Thus, the real peak power can be 
far higher than that indicated by the meter unless it is a peak reading 
type. This is particularly true with valve PAs in a linear amplifier. 
It is not unusual to see 300W output with key held down, but 400W pep on 
short transients if you are using an oscilloscope or good pep meter. A 
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two tone test will give a power reading of around half that of the true 
pep ona normal instrument, but a pep meter will not necessarily give a 
reading which represents the peak output power of the transmitter under 
transient speech, because a two tone test is draining the power supply 
much more than average speech transient in terms of duty cycle. A 
normal Bird type 43 Thruline Wattmeter might give a power indication of 
220W, when the pep is just under 400W. The pep will be slightly lower 
than double the average power because of a slight flattening of the 
peaks if you are driving a transmitter to full output. The real pep 
though, under speech conditions, could be as_ much as 450W or even 
higher, depending upon the regulation characteristics of the high 
voltage power supply. 

Many amateurs measure the peak output on ssb by using either the 
rig's own power meter, or a normal external one. They might whistle, 
and check that the rig is giving 100W, and then start talking and whip 
up the mic gain control until they see the power meter indicating high 
power. It is absolutely vital to understand that a normal moving coil 
meter will under-read speech peaks by 6-10dB, and you will often be 
peaking full power when your power meter is only indicating say an 
eighth power. If you screw up the mic gain too far you are likely to be 
flat topping and compressing very badly unless your rig has an extremely 
effective alc. If you are using a compressor or processor, then your 
average power will be higher, but the peak power should be similar with 
or without the processor, if the processor is set up correctly. In this 
case, a normal power meter might read peaks between 3 and 6dB low, ie, 
typically around a third of the value when you are using quite a lot of 
processing. For all these reasons, I most strongly recommend a pep 
reading meter if you are using ssb, but of course a perfectly normal 
meter should suffice for fm. 


Standing wave ratio (swr) 


If you transmit some power through a power/swr meter and through a cable 
of the correct impedance into a _ perfect load, no power should be 
reflected back down the line, and so the swr reading should be 1:1. If 
there is a mismatch in the cable or antenna, some power will be returned 
through the power meter, and you will see that the swr reading is higher 
than unity. A 2:1 reading means that roughly 10% of the power 
transmitted up the line is coming back down again through the meter. It 
can be absorbed in the transmitter, but since transmitter source 
impedances are normally anything but 50ohm, much of this power will be 
reflected again up the line. This additional reflected power can add or 
subtract to the forward power reading. 

If we take a quick look at a _ typical situation in which there is a 
34B loss in the coax, feeding an antenna which has an impedance of 
1000hm at the frequency in use, some interesting facts emerge. The 
antenna will be presenting 2:1 swr to the line, and a meter placed at 
the aerial should show this. If the meter is in the shack though, and 
we consider 100W passing through ina forward direction, only 50W would 
reach the antenna because of the 3dB cable loss. Around 5W would be 
reflected, but only 24W would reach the reverse power indication with 
the meter at the bottom. You would then see an swr 6€1237e1cinpthe 
shack, and you might think that matters were OK. In truth though, the 
aerial would be showing quite a bad mismatch, but you would only be 
around 0.54B down in erp because of it. However, since the transmitter 
is seeing an swr or 1.37:1, pa protection circuitry may have already 
reduced the output power by a decibel or So. The mismatch could be 
caused by incorrect feeding, or from a poorly designed antenna, so you 
might actually see a symptom of a problem in the antenna where you could 
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be losing more radiated power in the direction you wanted than you might 
think. Returned power from a bad swr is real power and not imaginary, 
and where it is finally dissipated depends entirely on circumstances. 
However, it is rarely "dissipated in the transmitter", and an swr on a 
line may not necessarily be a fault. For example many hf aerials rely on 
an swr on a feeder to perform part of the matching, eg the G5SRV. The 
problem with many meters is that the swr reading can be inaccurate. 
Poor meters can underestimate swr by at least 50%, but less frequently a 
poor meter is too pessimistic. 


Through loss 


A few meters might absorb as much as 0.5dB at the top end of their 
frequency range, but in general, power losses are not significant. 
However, some meters can themselves give an swr to an otherwise perfect 
line. A typical example of this would be one that is marketed for use 
at uhf, but fitted with S0239 sockets. It could even be possible for 
the slight mismatch to be equal and opposite to that of the antenna, but 
this is usually pushing your luck too far! Some swr meters can 
introduce harmonics because of their diodes on the line, so after use, 
take the meters out. 
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General facilities 


Meters are normally fitted with sockets which are appropriate for the 
bands in use. Some have more than two, so that they can be used for 
metering more than one system. A few models are provided with detector 
heads, and additional heads can be purchased, the meter allowing you to 
switch between the outputs of the different inline heads. It is useful 
to have more than one power range, and most meters have at least three, 
eg 20W, 200W and 1kW FSD. Usually the swr facility requires you to 
transmit medium power through the installation and then set full scale 
deflection on a set position. You then have to switch the meter to read 
the swr, the meter scale being calibrated from 1:1 on the left to 
infinity to one on the right. This should not be confused with some 
meters which can be switched to give reverse power. . 

Some meters, most usefully, incorporate a circuit which automatically 
adjusts for full scale forward when reading swr. This is particularly 
useful if the meter also reads true peak envelope power, for you will be 
able to see if there is any tendency for antenna arcing. If the 
antenna is slightly intermittent in the wind, you will see little kicks 
more easily in the swr, and this can be a clear symptom of a serious 
problem. However, a perfectly good antenna moving in the wind will show 
a slight swr drift, especially at lf, and even a dipole on the 3.5MHz 
band will give a varying swr in a gale force wind! 


Conclusions 


I have reviewed many different models in this book, and have tried to 
represent most of the normal requirements. It is regrettable that some 
of the available makes could not be reviewed, but there are so many, and 
I hope that some manufacturers and importers will appreciate why certain 
equipment has been left out. In no way can I possibly infer that those 
not listed are inferior, but I hope that the considerable variations in 
performance that have been noted will help you to appreciate that price 
is not always a guide to performance. A wonderful thing about amateur 
radio is the bush telegraph system on the bands, which soon passes on 
information about poor and good equipment, so take a considered opinion 
of this! 
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Chapter 5s 
ANTENNAS 


It might be useful to give a few hints as the result of my own 
experiences since first becoming licensed in 1960. I strongly recommend 
that you look through important publications such as the RSGB "Radio 
Communication Handbook", the ARRL "Handbook" and Les Moxon's book "HF 
Antennas for all Locations" - all available from the RSGB. 


LF antennas 


Choice of antenna is highly dependent on whether you want to aim maximum 
signals and receive at best nearby and fairly distant stations, or dx 
stations. The selections may have to be made for you if you have limited 
space such as a_ short garden. The first major decision is whether to go 
for a modest trapped vertical or a very tall one which is effective for 
dx. Horizontally polarised 1f antennas are not so good for dx, although 
they can produce very potent signals around Europe. If you choose a 
horizontal antenna, then your choice can lie between dipoles for each 
band, a G5SRV type, a long wire, or some form of trapped dipole. You can 
of course try a Delta loop which can be excellent if properly matched. 
There is a great controversy about the'‘difference between normal and 
trapped dipoles, and my own experience is that well made traps are not 
evil, as is claimed by some amateurs. A trapped antenna is always 
shorter than the equivalent dipole at the lowest frequency for which the 
antenna is designed to operate in its normal way. There does not seem to 
be that much of a disadvantage if part of a 1.8 or 3.5MHz band dipole 
turns a corner, as_ long as it does not fold back on itself. An inverted 
V can often give improved low angle radiation which can favour dx 
working. It is essential, however, for the centre feed point to be as 
high above the ground as possible, and one good position for this is on 
an insulator at the top of a tall vertical pole mounted well above roof 
height, with the antenna sloping down either side of the house. 

Some have the fortune to have two lurking trees 132ft apart, both of 
which are very high, and this is ideal, even if the feed point has to 
hang down. When antennas run _ close to branches, and therefore leaves, 
there is highly likely to be a change in efficiency between summer and 
winter, so try to keep the actual antenna wire well away from branches. 

There is much to investigate about methods of feeding 1f antennas. As 
a general principle, you should have far fewer problems if you use a 
balanced feed than if you use coaxial cable, provided you use a balanced 
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source in the shack. A balanced. line will radiate much less than an 
unbalanced one on average, and you should therefore get much less rf 
field in the shack, which helps reduce rf feedback problems. A balun at 
the antenna end fed with coax, can greatly reduce radiation from the 
cable. It is not at all easy to feed a halfwave antenna at an end, as 
the feed point is extremely high impedance, and any proximity to the 
walls of the house or the shack of the feed wire can severely reduce 
efficiency. If your antenna is a quarter wave end-fed, then the feed 
will be very low impedance, and you will need an extremely good earth to 
give adequate efficiency. 

The GSKW (W3DZZ) trapped dipole can be used for higher bands than 
7MHz, for it has been designed to resonate on all the old bands up to 
28MHz. If you do use this type of antenna, then note that the matching 
coaxial feed line must not be shortened. You can get an improved 
directivity pattern if you use a balun at the antenna end. You will 
probably see quite high SWRs on many lf antennas, unless you do a lot of 
fiddling, and it is almost essential to have a good atu to match the 
line to the transmitter. 

If you are using dipoles on the 1.8MHz band, or a half wave long 
wire, you will have to look out for severe problems resulting from the 
pick up of strong medium wave stations. Many receivers have inadequate 
high pass filters below 1.8MHz, but relatively few tuning units have a 
good high pass filter action (see aerial tuning units chapter). 

Trapped verticals such as_ the 18AVT can work very well in some 
locations, but rather badly in others. The conductivity of the soil is 
very important, as the antenna relies on a ground plane action. If you 
have bad soil conductivity, you can improve matters considerably by 
planting very many radials, earthing these all to the ground at the 
antenna and to the cable screening etc. A vertical antenna should be as 
far away as possible from surrounding objects, again to improve 
efficiency. One amateur used a quarter wave 3.5MHz vertical with the 
base just above a stream, and with radials both up and down the stream 
in the mud, and across the land either side of the stream. 

When setting up a vertical antenna, particularly one with traps or 
series coils, you will find that the Q can be very high on the lf bands. 
You should set up the resonance for the centre of the band, or the point 
where you want maximum efficiency. Do not attempt to resonate the 
antenna by tuning its length for best swr, as this may be far from 
resonance. Once you have tuned it properly, matching it correctly to the 
50 or 750hm coaxial line is a _ totally separate matter which must be 
attended to. 

Remember that high impedances mean very high rf voltages, and wider 
spaced variable capacitors and coil windings, whereas low impedances 
require high currents, and thus thicker wires and extremely well 
soldered joints. It is worth while checking all the connections in an 
antenna system every now and. again, as any wire in the open air is 
likely to become corroded. The "rusty bolt effect" is a well known 
problem in which rust can introduce rectification and thus tvi. Not only 
this, but rusty bolts etc can actually cause several problems on 
receiving, as they can introduce severe rf intermodulation of local high 
power transmitters such that the products fall slap in the middle of 
amateur bands. You may well hear some strange product coming and going 
as the antenna waves about in the wind. 

You may find after erecting a new antenna that you are disappointed 
with its performance. Don't be dismayed too soon, for propagation 
varies immensely from day to day, and dx may be almost absent one night 
or early morning, but coming in extremely well a day or two later. It 
may take you many days to realise that your antenna is poor or average, 
or even good, and you are not likely to find out much about it from 


45 


BUYER'S GUIDE TO AMATEUR RADIO 


locals, particularly if their antennas have opposite polarisation. 

Don't forget that with many 1f antenna systems, the transmission line 
acts as a transformer and can totally alter the apparent impedance and 
swr at the shack end. For this reason, an swr indication serves no 
useful purpose in the shack in many circumstances, other than to tell 
you if you have correctly matched the antenna to the transmitter with an 
atu. 


HF antennas 


Whilst lurking wires of indeterminate length can be moderately effective 
at hf, their directivity patterns on the different bands can be very 
odd. It is far better to choose either a good ground plane vertical, a 
Yagi array or a form of quad antenna. Although you might at first 
imagine that a Yagi might give you the highest gain, you _ have to 
consider the height of the radiating element above ground. If you have a 
severe height restriction, you will normally find a cubical quad or 
skeleton slot giving a significantly lower angle of radiation than a 
Yagi at the same height. A low angle will mean the favouring of long 
skips over shorter ones, and thus’ the dx potential is much better. If 
you can have your antenna at least a wavelength above ground, then there 
is not much difference between a Yagi and a quad, and other 
considerations may come into play. A ground mounted ground-plane gives a 
very low angle of radiation if it is properly set up and matched, and 
despite its omni-directional polar diagram, it should be excellent for 
dx working. It is strongly recommended that you have it well away from 
the house, and if a rotatable system cannot be considered. 

Many antennas are supplied with traps which are not substantial 
enough for use with high power. Good waterproofing is essential, and it 
is always a good idea to paint a beam with varnish, before you finally 
put it up, in order to prevent corrosion over a long period. Although 
mono band beams are to be preferred for optimum performance, large 
trapped ones can be most effective, and I have always found my TH6DXX to 
be good. 

Many years ago I used a full sized double three element VV beam for 
the 14 and 21MHz bands. This antenna was gamma matched, and at the 
central point there was a large metal box incorporating series variable 
capacitors for each of the two feeds. Two enormous insulators had bolts 
through them for connecting to the matching parallel rods, which coupled 
several feet up the radiator from the centre point. This antenna was not 
well constructed, and so only lasted 10 years or so before it fell to 
pieces, but I feel I should retell a brief story once told about my 
antenna in a 20-year-old issue of the RSGB Bulletin. 

I was suffering very bad tvi, and all the local sets were flashing 
every now and again, resulting in agitated neighbours! The RIS were 
extremely helpful, and could find no problem in the shack. The following 
weekend a local amateur came round to my shack and noticed a slight 
twitch every now and again on the swr meter at the same time that a 
flash occurred on our own tv set. It was clear that the problem lay in 
the antenna. After lowering the antenna by tilting the mast, and 
climbing up to the top with a ladder, he suddenly roared with laughter 
as he noted one line of ants crawling up the top of the cable to the 
gamma match box, whilst another row of them was walking away down the 
cable as if replicating a two way street. He spotted a very small hole 
in the metal box wall, and several ants going in and out with one of 
them flagging the others past. When he opened the box a ball of ants 
was revealed ina huge nest, with ants crawling all over the capacitor 
vanes, and every time one had legs on opposite vanes, and I happened to 
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speak, puff, there went another ant! There was a nice little pyramid of 
dead ants at the bottom of the box. At the time I was said by the 
Bulletin to have “ants in my ant". I retell this story to show how 
important it is to seal everything properly. 

When you plan a_ large antenna system high up a mast, it is essential 
to consider the overall weight and the wind loading, and this should be 
checked against the rotating motor specifications, and indeed those of 
the mast. The higher you have your mast, the greater will be the loading 
at the top. If you are using some form of scaffolding pole on which to 
mount various antennas, then avoid thin walled aluminium. You will have 
to consider the lower weight of thick walled aluminium against stronger, 
but heavier, steel tubing. The tube mounting on the motor assembly may 
well be adequate for the vertical thrust, but you must ensure that it 
can easily cope with the side thrusts caused by high winds, both pushing 
against the antenna, and trying to twist it. 

It has often been said that an amateur who does not worry about his 
antennas does not have them high enough, but we must seriously consider 
safety in an installation as being extremely important. If you have 
ever seen a very large system completely bend over and collapse in just 
one exceptional gust that one might have once in 20 years, then you 
might have seen my own system which collapsed just as I have described. 
I was very lucky to have been extremely well insured, and perhaps my own 
experience will show how important it is to have adequate insurance on 
aerials. 

You might find one other tip useful; in general, Yagis have a 
narrower bandwidth the more elements they have. This will mean standing 
wave ratios as bad as 3:1 at band edges for a very large beam if it is 
set up for maximum gain and well matched in the centre of the band. A 
28MHz beam optimised at around 28.4MHz may well be quite poor in the fm 
segment at 29.6MHz. Even so, I have had some astonishing fm contacts 
with only 10W into the TH6 literally all over the world. 

It is probably best to feed hf beam antennas with fairly heavy duty 
coaxial cable than with balanced feeders, although this is debatable. 
If so, you will find a balun useful at the antenna end, as it will 
preserve a good overall directivity pattern. Many beams do require a 
balanced connection for best results, but some are designed specifically 
for coax cable feeds. You can sometimes improve results if you are not 
using a balun by adding a few turns of cable in a fairly tight loop of 
around 30cm diameter near the antenna feed point. Finally, remember that 
any other antennas, for instance at vhf, which are near the hf beam, 
will not only affect the hf beam's performance if it has the same 
polarisation, but considerable power can be fed back to a vhf receiver 
when you are transmitting on the hf antenna. There have been many 
instances when expensive preamps and transverters have been blown up in 
this way, and it has happened to me more than once when I have been 
absent-minded. 


VHF antennas 


Antennas for the 144 and 430MHz bands fall neatly into three groups, 
beams and quads, monopoles, and special antennas including the HB9CV and 
halos. Monopole antennas are essentially vertically polarised and are 
normally used for fm. For fixed station use you can get a normal ground 
plane antenna but this has less gain even than a dipole. More popular 
is a co-linear which can have several dB gain relative to a dipole. 

Most vhf antennas nowadays are designed to match 50ohm coaxial 
cables, and many include internal transformers, coils or some form of 
stub matching. Many have matching coils along their length, thus 
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allowing three 5/8 lambda sections to be mounted in series vertically. 
It is important to remember that the greater the gain of the vertical 
monopole, the lower will be the angle of radiation. If the antenna is 
rather flimsy, then dx stations will tend to vary in level, as the 
antenna moves in the wind. This is particularly marked in mobile 
installations. Compare a 7/8 with a 5/8 - you will find that the 7/8 
gives stronger signals on average, but if you are travelling fast you 
may note more signal variations than with a shorter antenna. 

You can choose gutter mounts, central fixed mounts or magnetic base 
mounts. The fixed mount placed centrally on the car roof usually works 
best, whilst the gutter mount can give rather a strange directivity 
pattern which is anything but truly omni-directional. Quarter and 5/8 
wave antennas need a better ground plane action and so perform best in 
the centre of the car roof, with the earth coupling to the roof or 
capacitively coupling through the magmount insulated base. Half and 7/8 
wave antennas do not need quite such a good rf earth, and so they can be 
used either at roof centre or on a gutter mount. 7/8 wave does not have 
that much gain over 5/8, unless you consider the ground plane action. A 
poorly rf grounding 5/8 wave may well appear to be greatly inferior to 
the 7/8, but this is often a sign of an inadequate rf ground plane. You 
may find differences in the degree to which ignition interference etc is 
picked up and this again can change with the earthing system efficiency. 
Thin coaxial cables are perfectly satisfactory in a mobile installation 
on the 144MHz band, provided the screening is of good quality, but at 
430MHz the cable has to be of higher quality if you are not to lose a dB 
or two in the cable. 

It is a pity that most mobile mounts are sold with fairly poor 
quality cable, so you may be losing more than you think unless you cut 
the cable as short as possible. Ensure that the monopole is on 
frequency; many are sold in an untuned state. Best swr is usually an 
indication of correct tuning at vhf, but is by no means always so if the 
manufacturer's matching itself is not good. 

If you are using a monopole for your base station, you must keep it 
well away from any other vertical metal structures, and I suggest at 
least a spacing of two wavelengths. You will always note a directivity 
pattern change if there is a nearby metallic pole to the monopole. I 
have sometimes heard people say that monopoles are directional! Some 
934MHz enthusiasts have imagined that there is something secret inside 
the antenna which makes it directional, and I have heard them arguing 
about it for hours... I investigated one instance, and found that the 
monopole had a beam right under it, and of course the vertical elements 
were adding to the monopole output by vertical reflections at an angle 
from the directors to the monopole, thus enhancing the apparent gain. 

If you wish to try ssb in a mobile installation, you will find that a 
horizontally polarised antenna such as a halo will be infinitely better 
than a vertical whip as ssb transmissions on vhf are conventionally 
horizontally polarised. I have heard so many newly licensed amateurs 
reject ssb mobile because they have been using the wrong polarisation. 
On average, you should notice between two and four S points difference 
between a vertical monopole and a halo when receiving ssb. The halo 
antenna has slightly less gain than a dipole and usually has a gamma 
match, so that it matches properly. You should mount a halo at least 
half a wavelength above the roof of the car, and make sure that the 
helo itself is absolutely horizontal. 

Omni-directional horizontally polarised antennas also include the 
clover leaf which has a few dB gain above a dipole combined with quite a 
low angle of radiation, and crossed dipoles which require quarter wave 
sections of an appropriate cable to match the impedance down to 50ohms. 
Crossed dipoles are very effective as a search antenna for a base 
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station, but the clover leaf (sometimes called a "big wheel") is 
probably the best if you can get one. 

Beams are available from many manufacturers, and much research has 
been done to compare the gains of different designs. What is far more 
important is to consider the wind loading and long term reliability. 
The odd owl has been known to ruin many an antenna when taking a little 
rest! Although many beams have various types of direct connections to 
obtain an optimum match, some use vhf baluns. I have had quite a lot of 
trouble with these over the years due to rain getting in and causing swr 
problems. You will almost certainly have swr problems if you place 
antennas in a vertical stack too close together. 

If you want to obtain extra gain by combining the outputs of two 
antennas, you have the choice of stacking or baying them. If you stack 
two horizontally polarised beams, you will reduce the vertical beamwidth 
but you will not affect the beamwidth in the horizontal plane. If you 
lay them side by side you will not affect the vertical polar diagram in 
front, but you will reduce the horizontal beamwidth; you will also 
introduce two substantial side lobes either side of the main one with 
sharp nulls in between. The position of these lobes will vary, 
dependent on the spacing between the antennas. 

There is one useful dodge concerned with stacked antennas; you would 
normally match them with a 50ohm line by introducing a quarter lambda 
length of 75ohm cable into each antenna lead at the coupling end. If 
you wish to improve the back to front rejection, you can advance one 
antenna by a quarter lambda so that it is forward of the other one. As 
the signal arrives at the radiator, sooner than the one that is further 
back, you have to add a quarter wavelength section of 50ohm cable to the 
original length (don't forget to allow for velocity ratio). You will 
then find that signals coming from the back will be combined out of 
phase at the combining point which thus gives extra rejection which 
works on transmit just as well as receive. 

Some beams designed for uhf employ two half lambda elements for each 
dipole. The centre feedpoint is thus at very high impedance, and such 
antennas can give a severely degraded performance in snow or rain 
conditions as the water can cause losses. I prefer to use low impedance 
connections at vhf as the result of trying almost every antenna type 
that has been available over the years. 

When looking at the specifications of various beams, you may see the 
gain quoted in dBi (gain over an isotropic source) or dBd (gain over a 
dipole), all without quoting any reference at all. The advertiser who 
wants to quote the biggest number will of course quote dBi, which is 
2.2dB higher than dBd. Bear this in mind when you’ compare 
specifications. Some beams may have Slightly less gain than others but 
have a wider beamwidth and fewer side lobes. One dB more gain may not 
be as important as having an antenna with fewer and weaker side lobes, 
particularly if you live in a large city and are trying to work dx when 
there are many strong signals around off the sides and back of the beam. 

Many amateurs like to use vertically polarised beams for fm. There 
is one serious problem - the marked effect on efficiency when the 
vertical pole on which the beam is fixed is metal. You may well have 
other beams above the vertically polarised one. Glass fibre poles are 
not only expensive, but they have been known to fracture in the wind. Il 
have found the best solution to be two separate beams either side of the 
mast, mounted vertically, and fed using a normal power splitter. I use 
a Jaybeam 8/8 slot-fed antenna mounted with the elements vertical with a 
two-inch steel scaffold pole through the centre. This works extremely 
well on the 144MHz band for fm. On 430MHz I use two vertically mounted 
ten-element Yagis, either side of my main mast, coupled with a stripline 
power divider, and again, this is a very effective array. 
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If you are interested in meteor scatter and unusual propagation, it 
is probably better to tilt a vhf beam five degrees up at the front with 
reference to the horizontal plane. You will lose only a fraction of a 
dB at the horizon, but you might gain two or three dB on dx signals of 
one type or another. 

The height above ground makes an enormous difference to dx working 
with beam antennas. In the clearest directions you may gain only a few 
dB by raising the height by 6m or 9m, but in your poorer directions you 
can win far more by increasing height. Do not forget though that your 
cable length will be longer, and at extremely high frequencies you can 
lose out by increasing height as you may have to use a more lossy but 
pliable cable to cope with the turning loop problem (see cables 
chapter). The biggest height gains will be when you add 5m or so to 
raise the antenna from rather a low height, and I suggest that you 
should attempt to get your antennas at least 13m above ground level. I 
carried out some measurements on my vertical 8/8 by checking the signals 
from various repeaters around London on the 144MHz band when comparing 
the performance at 10-l6m height above ground. Level differences 
between 3 and 6dB were noted, so I hope this will give an idea of what 
can be achieved in practice. Height gain is even more marked at uhf. 

Another reason for having your aerials as high up as you dare is that 
the interference levels picked up from innumerable household devices, 
both from your own and neighbours’ houses, falls quite sharply above 
roof level. If we could see electro-magnetic interference from 
neighbours' computers etc, I am sure there would be a general haze 
around and above houses that would probably shock us! Furthermore, the 
higher up your antennas are, the lower will be the field strength 
causing interference to others in your immediate vicinity. Here is a 
good excuse for appealing to your neighbours for them not to object to 
your increasing your antenna height. 


Microwave antennas 


The main choice you will have to make here is between using a dish or a 
Yagi or quad loop array. On the 1296MHz band you will need a dish of 
around 2m diameter to make a substantial improvement over four 
23-element Tonna Yagis arranged in a box formation with a four four-way 
power divider. A dish performs better if it is solid, but its wind 
resistance makes this almost completely impracticable unless you do not 
mind risking having your roof blown off! One normaily uses a mesh 
backing which is quite satisfactory. Quad loop Yagis such as those made 
by G3JVL are very effective antennas, provided the local owl does not 
re-arrange the polar diagram... I strongly recommend you to have the 
loops pointing downwards to minimise bird problems. On the 2320MHz band 
a dish works out far better than a Yagi, for even a 1.2m dish gives a 
few GB gain over a 66-element quad loop Yagi, and is not so awkward as a 
2m one. Do not forget that the larger the dish, the more critical will 
be the precise position of the feed and shape of the reflector surface. 
It is for this reason that astronomers tend to use smaller dishes for 
millimetric wavelength than centimetric ones. Slight deformation of a 
large dish, or errors in its curvature, can degrade its performance so 
that it is poorer than a smaller one. 

The greater the antenna gain of a Yagi, the smaller will be both its 
beamwidth and bandwidth. This will mean that an antenna giving optimum 
performance on the main ssb/cw part of the 1296 or 2320MHz bands will 
have quite a poor performance on the amateur television band segments. 
You may find it necessary to have separate antennas for each purpose, 
but there is another type of antenna, the helix, which can have quite a 
high gain over a considerable bandwidth. Such an antenna can be used 


50 


ANTENNAS 


for atv and normal ssb/cw working, the polarisation being clockwise or 
anti-clockwise rather than planar. This means that helical antennas 
pick up vertical and horizontal polarised signals equally well, but you 
have to ensure compatibility of rotation if you are working another 
station with a similar antenna. 


Antennas for walkie-talkies 


Rubber ducks can be very convenient for handy talkies, but they can be 
many dB down on a simple flexible quarter wave, let alone a 5/8 or 
Co-linear. Most of these rigs are sold with a rubber duck, and recently 
I have carried out many subjective tests, and in all cases results have 
improved dramatically with longer whips. Waters and Stanton Ltd market 
some fascinating whips for 144 and 430MHz rigs including mini rubber 
ducks, quarter wave, double quarter wave and large 5/8 telescopic whips, 
all of which work remarkably well. Perhaps the most practical is the 
telescopic one which is 24cm long when pushed in and 1.35m when extended 
(5/8 wave). I was quite stunned to find that I could access many 144MHz 
repeaters with this telescopic whip that I could not get into at all 
with any of the rubber ducks. Although it is embarrassing to walk 
around with the whip extended in a _ public place, when telescoped it is 
quite reasonable, thus you have the option of gaining around two 5S 
points when you need to. 

Some rubber ducks are not properly resonant on 144MHz as they were 
originally manufactured perhaps for marine use around 156MHz, but are 
sold nevertheless to the unsuspecting amateur. You need to watch out 
for this and if you find one that is obviously well down in performance 
as compared with another, then reject it. 

Quite frequently a rig's reputation may be largely that of the 
performance of the rubber duck supplied with it. The miniature Trio 
TH-21 and 41 walkie-talkies seem fairly deaf with the ducks supplied, 
but they almost take off from your hand with a telescopic whip, so do 
investigate this. 
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Chapter 6: 
TRANSVERTERS 


A transceiver operating in one frequency band can be used to drive a 
transverter which changes the band in effect to a completely different 
one. Although most transverters take an input from 28-30MHz and 
transvert this up to 144-146MHz for example, there is no reason why 
another model cannot actually transvert a vhf band down to 28-30MHz. 

The basic principle is that the tx drive is taken, with attenuation 
if necessary, from a transceiver, and mixed with a crystal-controlled 
oscillator to a separate or group of separate transmit output 
frequencies. When the transverter is in the receive mode, it takes the 
latter group of frequencies and mixes them with a crystal-controlled 
oscillator down or even up to the original transceiver tuned band (known 
as” the \i.f.). Most transverters use the same crystal-controlled 
oscillator for transmitters and receivers, so that there should be 
perfect transceive provided the main transceiver is itself working 
properly. First, let us take a look at the transmit path through a 
transverter. 


The tx path 


Take a 28-144MHz transverter as a typical example. The 28MHz drive may 
first go through a relay which switches it through to the tx section on 
transmit, and the output of the rx section back to the transceiver when 
on receive. The tx drive then usually passes through a preset control 
which can be adjusted so that the drive level into the mixer can be set 
to a precise level. Before the mixer, we usually find a bandpass 
filter, which not only removes harmonics of the input drive, but also 
any out-of-band spurii as far as is reasonably possible. The mixer is 
fed with perhaps 10mW of power from the crystal-controlled local 
oscillator section, and the frequency is changed up to the tx output 
frequency of the transverter. The maximum output level from the mixer 
is usually only a_ mW or two, and this has to be amplified up to perhaps 
1OW output. 

The post mixer stages have not only to reject harmonics of the mixer 
output frequency, but also any leak-through from the local oscillator 
and the input drive frequency, and unwanted intermodulation products 
between these two. In addition, harmonics of the local oscillator 
frequency have also to be rejected, but the response across the entire 
band in use must be reasonably flat. Most transverters therefore have 
many tuned circuits in the tx output path; these should all have a 
fairly flat bandpass characteristic, but with steep skirts in order to 
be properly effective. 

If a transverter is to be used for ssb, then all the circuits after 
the mixer up to the driver stage should ideally be in Class A to reduce 
odd-order intermodulation products. The output from the pa then passes 
through matching and filter circuits to the output relay or pin diode 
switching circuit. This then feeds the output socket which supplies rf 
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power either to the aerial or to a-linear. The most critical stage for 
adjustment is the pa itself, but the mixer also requires great care in 
alignment. The mixer stage should be adjusted so that the local 
oscillator carrier is balanced out, thus causing minimum breakthrough on 
the output. The stage must be biased to produce maximum second order 
intermodulation between the input drive and the local oscillator, with 
minimum-odd order distortions. The post mixer-amplifiers then reject 
all the other even-order distortions. 

In my opinion, a transverter pa should not be adjusted for maximum 
gain or power output on a single tone, for it is a two-tone test that 
shows true linearity. Not only must the pa output loading and coupling 
be very carefully adjusted, but the pa bias must be set for an optimum 
between minimum intermodulation products and the safest standing current 
that will avoid either bad heating problems, or thermal runaway. 

Many transverters do vary in gain a little, both across the band and 
with time. More and more commercial transverters include an alc loop 
which detects the pa output and controls the rf input drive with a form 
of pin diode attenuator. This takes up any gain variations and prevents 
the pa from giving more than a preset power output, thus hopefully 
holding down intermodulation products. 

The important areas to look at when considering a transverter are its 
drift as it warms up and whether the crystal oscillator is pulled by 
varying ht currents drawn from the power supply during ssb or cw 
operation. Sometimes pulling, or "FMing" is caused by poor regulation 
of the local oscillator supply in the transverter, or inadequate rf 
decoupling around it. Quite frequently though, pulling occurs if rf is 
present on the leads to the power supply, resulting in a degree of rf 
detection in the power supply regulator circuit. Any rf entering the 
regulator, and rectified to dc, can add or subtract to the normally 
stable dc output voltage, and this must be watched. 

If the rf drive is itself slightly clipped, due to a lack of alc in 
the main transceiver transverter output feed, then nothing that you do 
with the transverter can avoid its main power output also being clipped, 
and hence criticisms of spreading (garbage in, garbage out). Even if 
the transverter drive is clean, its level at the mixer can be too high, 
and again bad spreading results because of severe degradation in the 
intermodulation performance of both the mixer and pa. An alc loop round 
the transverter helps the last case described, but it cannot help the 
first one. It seems incredible to me that hardly any transverters on 
the market have been provided with a presettable alc output for 
interconnection with the main rig. It is therefore all the more 
important to have the transceiver output drive subject to alc, and as 
far as I can ascertain, only some Trio hf rigs seem to offer this 
facility once the main rig's pa is disabled in one way or another. If 
the transverter has an alc loop which is set up to reach full output 
when the main transceiver is at least 10dB below clipping, then you will 
be leaving yourself some leeway when you get a little excited and raise 
your voice into the microphone, or indeed when someone else takes over 
the mic and speaks louder or closer to it, especially under portable 
contest conditions. 

In the technical tests chapter, note the three plots taken of the 
transverter drive output from a TS830S. This rig has alc action on the 
drive. In the new TS940S, there is no alc action once the solid state pa 
is disabled. Look first at Fig 6.1 which represents the excellent 
performance of the 940S just below the point at which the transverter 
drive goes into clipping. The third order products can be seen to be at 
around -40GB. Now look at Fig 6.2 which shows bad clipping as the 
result of a mike gain increase (or voice level raised) by only 2dB. The 
intermodulation products are utterly unacceptable, and an operator 
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producing this performance in a contest would undoubtedly be 
disqualified. Now look at Fig 6.3 which shows the same rig but with the 
compressor switched in and adjusted for a reasonable drive level from 
two tones at audio frequencies only just within the passband. Again, 
the rf intermodulation products are very well down. The last plot, Fig 
6.4, is virtually equivalent, but with tones spaced closer together. 
The third order product below the passband can be seen to be well down, 
but the upper one is very poor. This is because a third order product 
is generated within the processor circuit by its action, and this 
product lies just on the edge of the skirt. Processors generate 
distortion, but this should be kept within the i.f. passband, and it 
should not cause bad spreading. I hope that these plots will bring home 
the importance of avoiding any clipping of transverter drives from 
exciters that do not have alc applied to their outputs when in the 
transverter feed mode. 


Transverters feeding linears 


Whilst the input and output levels specified by manufacturers are 
frequently on the optimistic side, and with ratings more appropriate to 
Class C operation than ssb, a few are rather more careful with their 
specifications. Solid state linears have become very popular, for they 
are extremely convenient. However, many of the optimistically-rated 
models can be acceptably linear for ssb if the input is underdriven, and 
a slight loss of output is accepted. One solid state linear that I 
recently tested gave 100W output for 10W input on a single carrier, but 
10W pep drive on SSB produced totally intolerable intermodulation 
products on the output. When the drive was reduced to 5W pep, the 
output pep reduced to 70W, but if the amplifier had been linear the 
output should have been 50W pep. At the 7OW level this particular model 
was just about acceptable. When considering interfacing a transverter 
with a linear, the input drive level, or alc threshold level where 
appropriate, should be adjusted so transverter's maximum output cannot 
overdrive the linear's input. 

In a recent 2m contest I listened incredulously to an amateur who was 
spreading very badly, producing what I can only describe as a Class D 
type of sound! He was using a main rig advertised to give 10W pep and 
was hopefully raising this to around 30W pep using a linear rated 
optimistically as 3W in and 30W out. I guess that he was not using a 
pep meter, and I suggest that he was probably driving the linear round 
the bend and back again, for he admitted that as time wore on the output 
was slowly reducing, and by my QSO it had apparently gone down to 15W! 

In another instance an amateur was using a rig in which the alc was 
not backing the power down properly although he was using the power 
control. The rig was followed by a Dressler 200S, capable of 400W pep. 
The operator was doing his best, and stations farther away than I was 
did not receive too much trouble after he had cut down his drive, but I 
still got a degree of spitching way off his signal as_ the odd 
uncontrolled transient seemed to burst its way through. I regard it as 
a little dangerous to rely on alc circuits to back down quite a few 
models of vhf transceiver in order to avoid overloading a linear, for 
some alc circuits are a lot better than others. Probably the safest 
method of reducing the drive at low powers is to fit an attenuator at 
the input hto the linear. 

Returning to transverter/linear combinations, one should regard all 
the equipment as one complete system, and every part of it must be 
operated at the optimum peak level. This may mean that one has to 
tinker around with internal presets, but it is always worth it in the 
long run. Don't forget that, whereas you may actually require only 5W 
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| Fig 6.1: Trio TS940S two tone test from tvtr drive socket just below 
| clipping, showing excellent i.p. performance. 
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Fig 6.2: Bad IPs when driving tvtr output just above clipping, causing 
severe spreading. 
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Fig 6.4: Two tone test with closer-in tones well into compression 
threshold showing one i.p. almost within i.f. passband. 
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pep drive, many a black box will actually deliver way in excess of 10W 
pep when fully driven. 


The receiver section 


|The signal from the antenna is carried by the coax, possibly viaa 
preamplifier, into the receive section on the transverter. It may well 
_go through a pin diode switch or relay. At the same time frequencies 
all over the band and usually well outside it are also amplified before 
| they reach the receive mixer. Too much gain in front of the mixer, or a 
| poor mixer design, can contribute to bad intermodulation products 
developing around the wanted frequency. For this reason, any external 
| preamps should be _ switchable in/out. When switched out, you may find 
that you lose only 3dB or so in sensitivity, but the intermodulation 
| products, as received and created within the transverter, may go down by 
| 20-40GB! Don't be misled by one transverter giving a higher S-meter 
reading on a given signal than another when interconnected with an hf 
| rig. It is signal to noise ratio on a weak input signal that matters, 
not the amount of front end noise that is amplified within the 
| transverter! 

One transverter that I measured recently had an overall rx gain of 
around 44dB, which is totally absurd. A good transverter should have 
just enough gain for its front end noise to overcome the input noise of 
the main rig, the ideal additional noise when the transverter is 
| connected to the main rig being around 10dB. Since the average hf rig 
| has a noise figure between 4dB and 10dB, although there are a few deafer 
rigs around (many reviewed in this book) it can be seen that a 
transverter gain of 144B minimum to 20dB maximum is in the right area. 
If you are unfortunate enough to have a deaf main rig, then the 
_transverter gain will need to be higher to avoid the overall system 
| noise figure being degraded, but even the poorest modern transceiver 
should not need more than 26dB gain. It is thus odd that many 
transverters on the market have up to 32dB receive gain, but perhaps 
their designers had been using incredibly deaf rigs! 


| Received spurii 


As with the tx section, almost any combination of input frequencies and 
local oscillator frequency ~with its harmonics can produce spurious 
receptions. I have known some amazingly obscure spurii which have 
required the proverbial "cold wet towel" round my head to sort out the 
cause! The rf preamp section should have as high a Q as is possible in 
front of the mixer, and local oscillator harmonics should be held down 
to the minimum possible level at both the mixer injection point and 
through any coupling points to the front end. The mixer output circuit 
should also have a fairly high Q so as to reject local oscillator and 
unwanted intermodulation products out of the i.f. band. Any 
| breakthrough of the local oscillator, for example, can beat with various 
frequencies in a transceiver and cause problems, especially if the 
transceiver input circuit feeds straight into its mixer. 

I remember one 70MHz converter giving a 42MHz l.o. output to the main 
rig at a level of 100mV, thus causing severe problems. The design of 
the receive converter has to be a compromise between maintaining the 
system noise figure by employing sufficient gain in front of the mixer, 
against a poor rf intercept point caused by excessive rf gain or poor 
mixer design. Attendance to careful matching on all three mixer 
interconnections can dramatically improve mixer performance. By far the 
best type of mixer is the ring diode type, which loses around 8dB level 
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in practice in a good design, the snag being that the local oscillator 
drive requirement is very high, perhaps 10mW or so. Balanced FETs can 
give a good performance if the circuitry is very carefully optimised. 
When considering the rf preamp in a transverter, the inclusion of a 
GaAsFET at frequencies below 1000MHz does not necessarily mean superior 
performance, and as often as not, it can actually lead to a signifi- 
cantly poorer rf intercept point. A BF981 silicon transistor is 
probably far more appropriate on 144MHz as its intercept point is likely 
to be far better, although it is possible to optimise GaAsFET 
performance with very clever circuitry as used by muTek. Many 
transverters can be supplied with power attenuators allowing them to be 
driven from transceivers giving perhaps five or 10W output. There is one 
serious snag with this technique; as in most designs a pad of say 15dB 
is in circuit on both tx and rx, requiring an additional 15dB gain in 
the receive converter to overcome the pad loss. It was for this reason 
that the Microwave Modules 1296/144MHz transverter had 44dB gain! It 
would have been much better if the power pad could have been in the tx 
path only, and the rx section to have one rather than two i.f. stages. 


Frequency accuracy 


There is usually a preset inductance or capacitor trimmer very close to 
the crystal oscillator. Although it is quite simple to tweak this and 
get the transversion very accurate, some circuits do not like being 
tweaked very far. They will sometimes flip between modes whilst being 
tweaked, and thus a sudden frequency jump occurs which might mystify 
you. Even more irritating is that you may find that after careful 
adjustment, and having turned off the power supply, the crystal will not 
oscillate again when you turn power on. You will then have to re-tweak 
until the oscillator fires, and accept some frequency transversion 
error. This problem can be partly due to a poor crystal but can also be 
caused by a poor local oscillator design. You will have to expect some 
local oscillator drift as it warms up, usually because of heat coming 
through from the pa compartment. A good local oscillator circuit should 
have appropriate temperature coefficient components around it to 
compensate for some of the drift. One part in a million is a reasonable 
specification for a crystal, but many are now better than this, so 
ideally there should not be more than perhaps 100Hz drift in a good 
144MHz transverter after a minute's warm up. In practice, many 
transverters drift a lot more than this which is sad. One has to accept 
at least 1kHz drift on a 1296MHz model and possibly a lot more from 
month to month. : 

It would be so useful if manufacturers could make the crystal trimmer 
more accessible through a hole in the box, carefully choosing the 
trimmer value so that no adjustment of it could change the oscillation 
away from overtone mode etc. I would also like to see the input drive 
preset easily accessible. It is worth mentioning here that one 
manufacturer seems to have a particularly vicious automatic screwdriver 
with which he tightens up his lids to such an extent that it is very 
difficult to unscrew them. Maybe the manufacturer wants to discourage 
fiddling, and frankly this is probably a good idea in some cases, but it 
does discourage others from setting up the drive level properly! I 
would also like to moan about the use of five-pin din sockets for power 
connectors if more than 2A is taken at full power. There can be both a 
noticeable voltage drop, and the possibility of slight rf detection once 
the plug/socket has been pulled in and out a bit and has also become 
slightly oxidised on the pin surface. Finally, if you are using a 
transverter with switchable up-shifts, do not assume that because the 
normal simplex crystal may be on frequency that the repeater shift 
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crystal will also be correct, for the two local oscillator circuits, or 
crystal switching circuits, each have their own trimmers for setting 
frequency. 


RF sensing 


Many models have rf sensing circuits with their inputs taken from the 
i.f. tx in socket. I have always found that this form of tx switching 
is both very irritating to use and also to listen to, particularly if 
the hang time is too short. It is particularly annoying if the sensing 
is rather insensitive, for on ssb the transverter may not go over unless 
you speak quite loudly into the microphone, and also rapidly like a 
machine gun! I strongly recommend that you always use the ptt facility 
wherever possible for ssb and cw, although there is no harm in relying 
on rf sensing for fm or rtty. A sensing circuit can be too sensitive, 
and an extremely strong signal in or out of the band from the antenna 
has been known to cause changeover, and therefore continuous chugging, 
which can baffle a user! 


Conclusions 


A very good transverter used with an excellent main transceiver can give 
extremely good results. The average transverter seems to have far more 
sensitivity on rx than the average black box rig. However, some very 
good vhf and uhf multimode rigs have been recently introduced which can 
give a far better rf intercept point than many transverters will 
typically give. If you want the finest possible performance on vhf or 
uhf, then very few transverters are actually good enough. You can 


| experience quite awkward system problems if the main hf transceiver has, 


itself, snags including poor rf intercept point or poor reciprocal 
mixing performance etc. Rigs with a switchable attenuator in 10dB steps 
are ideal, but ones not having any switched attenuator can be severely 
overdriven when used with a transverter, causing strong stations 
apparently to be much wider than they really are. A rig with no 
attenuator essentially requires a transverter that has fairly low gain, 
but one with an attenuator will probably be limited in system 
performance by the transverter's own characteristics. One should not 
underestimate the importance of having a very good reciprocal mixing 
performance in the main transceiver, as there is a much greater 
variation of signal strengths on a vhf band than is normally found on 
h£« 

There are really four quality steps that should be finally considered 
when making a decision to go ssb on vhf. The first is to use a simple 
vhf transceiver, a multimode or ssb/cw only rig, the second is to step 
up to vhf from a secondhand or cheap transceiver on the 28MHz coupled to 
an average transverter; the third step is to select a vhf multimode rig 
with superb overall measurements, possibly fitted with a muTek front 
end, but the top step is to return to a really superb hf transceiver 
combined with a very hot transverter with careful optimisation of the 
entire system which could probably include a valve rather than solid 
state linear. 
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Chapter 7: 
RF CABLES & CONNECTORS 


The quality of rf cables and connectors, and the competence of the 
soldering can make a substantial difference to the general operation of 
an amateur station. One young amateur I know consistently obtained very 
poor reports, and upon investigation it turned out he was using 
secondhand and waterlogged lengths of economy coax with four separate 
back-to-back connections and with cheap PL259 plugs and adaptors 
obtained from a CB shop, and rated for 27MHz. He was attempting to put 
out signals on the 144MHz band! He honestly thought that he would only 
be losing a decibel or so, but in fact he was losing around 15dB, and 
getting a dreadful swr indication at the rig. Most of his problem was 
due to moisture in the cable, but the cheap plugs contributed to the 
loss. He was eventually persuaded to buy some decent cable in one 
length, and was very surprised to note the spectacular improvement. 
This was rather a unique case (I hope) but all too often amateurs may 
lose several decibels in an installation by using an inappropriate cable 
for the job. This chapter discusses a few important properties of 
various cables, and also details some of the pros and cons of different 
connectors. 


RF coaxial cables 


The first important parameter is the characteristic impedance of the 
cable. Most coaxial cables are 50-52ohm, or 75ohm, although I have met 
600hm cables which have been chosen for some applications. The 
characteristic impedance of a cable is the value of dummy load resistor, 
which, when placed at the end of the cable, reflects its impedance 
correctly at any point in the coax, no matter what its length. If all 
other parameters are very similar, the difference between a 50 and 75ohm 
coax is the diameter of the centre conductor. A 75ohm cable has a much 
thinner centre core so that the ratio between the diameters of the 
screen and of the centre conductor is higher, thus giving a higher 
impedance, assuming the same dielectric. A solid 50ohm centre core is 
not at all pliable unless the outer is rather thin. Many 50ohm cables 
have multi-strand inners, whereas most reasonable quality 75o0hm cables 
have a solid centre, although a few budget types have very many, very 
thin strands. 

It is important to use a coaxial cable which is of the same impedance 
as the load it feeds in order to preserve the standing wave ratio 
through the system. A 75ohm coaxial cable used in a 50ohm system, and 
with an antenna which would normally have a very good match, could have 
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an swr as bad as 2:1 at certain points along the cable, whereas at other 
points it could be 1:1. A 50ohm load placed at the end of a 
quarter-wave line would present a 100ochm impedance at the other end but 
a half-wave line would show a correct match, but only at multiples of a 
half-wave. You can actually use lengths of different impedance coaxial 
cables to improve a match in a system, a typical example being in the 
feeding of two x 50ohm antennas to a single 500hm line. A crude power 
divider can be made by connecting a quarter lambda 75ohm coax in series 
with identical length of 50ohm cable between the antennas and the point 
where the cables are parallelled to the main line. 

A coax cable can radiate quite a lot of rf from the outer screening 
when feeding a dipole without a balun. This can be very tiresome in the 
shack and at worst it can cause rf feedback problems into microphone 
leads or audio circuits and even rf burns. Furthermore, rf nodes and 
anti-nodes can build up very high rf peak to peak voltages and currents 
which can punch holes through the cable by melting the dialectric and 
insulation. In theory, a high quality co-axial cable should not radiate 
from its screening even when there is a bad swr on the line, but in 
practice it may re-radiate a pick-up from the antenna, especially if it 
is a resonant length. 

The velocity factor of a cable can be important if you want to 
measure out a length of coax which is a fraction of an electrical 
wavelength long for a particular application. The mechanical length of 
a piece of coax is always shorter than its electrical length, and so you 
have to multiply the electrical wavelength required by the velocity 
factor (which is always less than unity) in order to find out how long 
the coax will have to be to achieve the required electrical length. 
Many cables of say 2m length will actually be equivalent to an 
electrical length of 3m, so watch out for this. 

Capacity per metre can occasionally be important, and can vary from 
around 20pF to over l0OpF/m, and you can use this capacity usefully when 
tuning hf antennas. I have come across some extremely low capacity 
cables; one useful example is that of 100ohm cable supplied by car 
accessory shops. 

The quality of the outer screen is extremely important, since a cable 
with a very wide mesh can have a lot of leakage to the outside world. 
You are likely to encounter some quite poor outer screening on some 
cables, the worst type being single lapped. The best cables have a 
solid outer core, but these are not very pliable. More usually the 
better quality normal cables have a very tightly meshed screening which 
has good leakage characteristics. The price of copper has increased 
rather more than inflation over the last 30 years, so some cables with 
well known numbering can be of inferior quality because the screening is 
rather thin or too open meshed, both of which saves copper, but not 
one's temper when you have an rfi problem. There can be significant 
difference between some coax cables sold by shops specialising in poor 
quality equipment compared with cables sold by the more reputable 
amateur radio dealers. Take a good look at the mesh to see if it As iof 
good quality. 

The dielectric can be solid, semi air spaced, foam, or air spaced. A 
solid dielectric will have a significantly higher loss per metre at uhf 
than an air spaced type, whereas the semi air spaced cables are in 
between. Air spaced cables usually have a plastic helix with quite wide 
spacing in between turns to separate the screening from the inner 
conductor. These have a very low loss, but are very expensive, as they 
are difficult to make. 

A cable also has an rf peak voltage rating, which is of particular 
importance if high power is being used, and especially if the antenna is 
of ‘indeterminate impedance’. If you have ever seen a cable steaming 
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away while attempting to pass excessive power into a bad swr, you will 
have noted that it is showing intense distress at regular intervals 
along the line, the intervals being dependent on the transmission 
frequency. I have seen this myself, and so I have become one who 
prefers overkill! Try some cheap economy tv cable on the output of a 
40OW linear on the 28MHz band into a badly mismatched antenna, and you 
will see what I mean; every 4.5m or so, the plastic insulation may well 
be steaming. The power capacity of the cable depends on the spacing 
between the inner and outer, the type of dielectric used, and the 
diameter of the inner conductor. A good quality coax of around 7mm 
outside diameter should be enough for all normal amateur radio 
requirements as far as power is concerned, at frequencies up to around 
the 430MHz band, but one must also consider the loss per metre of the 
cable at the required frequency. URM43 is only around 5mm thick, but 
would probably be perfectly reasonable for all hf bands, satisfactory 
for short runs on 144MHz, but poor for 430MHz let alone microwave 
frequencies. The 430MHz band represents a good frequency to use for 
checking up the differences between cables. URM43 would give around 6dB 
loss for a 15m length, which is a typical length used by amateurs. This 
length would be responsible for an average drop of one-and-a-half S- 
points the other end, ie, a power reduction to a quarter. So you put in 
a linear which ups your power from 10 to 50W only to go down to twelve 
and a half watts at the antenna! 

Radio Shack in West Hampstead, London, market a very useful and 
highly flexible cable, type 13234, which is 7mm thick and semi air 
spaced. You would almost double your power with this by achieving around 
24W typically at the antenna, using high quality connectors. If you 
changed to UR67, you would probably get around 28W at the antenna, but 
Pope H100 would give around 36W. 

SMC are the agents for a Belgian cable manufacturer - Kabelwerk, and 
their type 5121 would give you around 42W into the antenna. Andrews 
Heliax type LDF4-50 would have marginally more loss, but if you did want 
to win that extra minute amount, you could be very rash and buy LDF5-50 
which would give you around 46W! You can see that for a 15m run at 
430MHz, you are winning comparatively little at the other end if you use 
a cable better than H100. If your cable run is much longer, or if you 
want a good installation at 934 or 1.3GHz, then you could benefit from 
Andrews LDF4-50 or Kabelwerk 5121. If you now consider an installation 
on the 2320MHz band, and a cable length of 20m, you would find that 
LDF5/50 would have only 2dB loss, LDF4-50 around 4dB, but Pope H100 
could be as much as 8dB or so. Finally you will be buying an efficient 
attenuator with a very high power reduction with UR67, let alone 
anything inferior! 

In any particular installation, you will have to choose cable for the 
job, and spending extra money by buying a better cable can often be a 
better way of increasing power from the antenna than buying a more 
powerful linear amplifier. If you are not using a masthead preamp, you 
will also have to remember that a lossy cable will reduce input levels 
to the receiver as well. There is no point in running a very powerful 
linear if you have a deaf receiver, but there is also little point in 
having a superb masthead preamp if your transmitted power is rather low 
at the antenna, and many low power contests stipulate transmitter output 
power, and not the power reaching the antenna. 


Cable losses versus frequency 
Many of us have spent hours trying to find out the specified loss of 


even quite common cables at various frequencies. Manufacturers usually 
specify losses per metre, or l00ft, or a kilometre, but perhaps only at 
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10, 100 and 1000MHz, if you are lucky. I thought it might be useful to 
put in the table (see Fig 7.1) which shows the losses of many well known 
cables used by radio amateurs at various useful frequencies. In the 
case of Pope H100, no data was available, so I had to measure it, the 
measurements including the losses of two N type plugs and a female N-to 
-N adaptor. There is a useful dodge for obtaining a loss at any required 
frequency by plotting log frequency on the X axis and log dB on the Y 
axis, using log/log graph paper. One of my colleagues kindly plotted out 
the attenuation for UR67 from only two fixed points, 100MHz and 1000MHz 
(Fig 7.2). Having drawn a straight line through these points, and 
extending it both ways you will see the result is surprisingly accurate. 
For calculating the loss at a frequency close to a _ calibrated one, the 
GB losses will be the ratios of the square roots of the two frequencies. 


Problems with cables 


Most of the more normal flexible cable types, such as UR43, T3234 and 
UR67 are fairly robust and have a very small bending radius. The most 
important areas to consider are the cable ends, which will require very 
careful soldering and efficient weatherproofing. You should also take 
great care that the cable does not continually bash against a hard 
surface in the wind. A suitably weatherproofed cable should last many 
years, but no cable of this type will be totally impervious to moisture, 
for this will eventually work its way through the sheathing to the 
dielectric after many years. If you purchase the appropriate 
connectors, with the correct reducers if necessary, you should not have 
too much trouble soldering on the plugs. Efficient weatherproofing is 
absolutely essential. The problems start when you first try to install 
coaxial plugs on Pope H100. This cable is much stiffer than UR67, and 
it is very awkward to put plugs on it, the process requiring great care. 
After a while, if you are not very careful, or if the cable is 
continually moving around in the wind, you will find that the outer thin 
screening starts to separate from the plug, and you may end up with the 
screening coming off altogether, or at best only a small percentage 
remaining in contact. This will be particularly troublesome at uhf. 
Weatherproofing can also be more difficult, and since the turning radius 
is much larger, it is more difficult to attach it firmly to guy wires 
etc. Although this cable is awkward to install, if you do it properly 
you will find it an excellent cable with significantly lower loss than 
the much more pliable normal alternatives. 

If you are to consider Andrews Heliax, or Kabelwerk 5121, or many of 
the other Kabelwerk alternatives, you enter a different ball game, for 
not only are the cables at least four times as costly, but you have to 
consider the cost of the special end connectors. 

You can pay between £1 and £3 for coaxial plugs suitable for the 
normal flexible cables, but an Andrews connector, which is essential for 
their cables, can cost between £15 and £30, whilst the Kabelwerk 
connectors are only slightly cheaper. A length of very expensive Andrews 
LDF5-50 can set you back perhaps £200, and you will have to pay another 
£60 or so for the connectors. You are unlikely to find these connectors 
at rallies, whereas you can pick up surplus, but good, plugs of more 
normal types quite cheaply at most of the rallies. From these comments, 
you can see there are many swings and roundabouts in making decisions as 
to the choice of cables versus the depth of your pocket. 

There is yet another type of cable in common use, particularly at hf. 
Both 75 and 300ohm, or even 600ohm balanced feed cables are relatively 
easy to obtain, and are not too expensive. In many applications a 
balanced feeder is far superior to a coaxial type, and in particular 
when there is a bad swr on the line, or when the line is being used as a 
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transformer. A balanced line will radiate far less rf along its length 
than will a coaxial cable when feeding some types of aerial, and this 
can be a vital consideration when choosing the cable to feed an 1f band 
antenna from the shack. Far more difficult to obtain, but very useful, 
is screened twin, for this cable is not affected much when passing near, 
or on, the ground, or up the walls of a house etc. An unscreened 
balanced feeder can vary in its performance depending upon weather 
conditions, and this can become a nuisance. It is quite surprising that 
screened twin does not seem to be stocked these days, although it was 
once very popular, and quite rightly so. 


Turning loops 


One serious problem that all users of beam antennas have is that the 
cable has to turn round the mast without any risk of being damaged. One 
can have a vertical pole with a motor at the bottom and two or more 
guying points above it, so that the entire pole rotates with the 
aerials, or a fixed pole with the motor just above the top guying point. 
The cables may well be clipped to the guys, or can fall down from the 
top guying point in a catenary. The length of cable between the top 
guying point and the beam will have to rotate from plus to minus 180 
degrees. There is thus a twisting moment to the cable and this in time 
can rip apart the screening as well as breaking off the inner. One 
therefore has to add a loop of between 70cm and 2m just below the 
antenna. The loop takes up the strain of the turning, and if properly 
made, the installation should last a long time. Cables such as UR67 
present no significant problems, but H100 begins to be awkward because 
it is so much stiffer. Heliax type cables present a serious problem as 
I know to my own cost, for even the thin LDF2/50 has a large safe 
minimum turning radius. 

When I first installed 1296MHz antennas many years ago, I used a 7m 
length of LDF250 including a turning loop of around one and a half 
meters' diameter, and despite part of the loop being lashed to the mast, 
the constant flapping of the cable against the mast in the wind 
eventually broke the outer near the plug, allowing rain to get in which 
wrecked the entire length of cable. I tried again, taking even more 
care, but the same problem occurred although it lasted a little longer. 
Since my antenna systems are so high above the roof, it is a job for 
expert antenna erectors, and it became very costly to change one cable 
at the top, so I eventually gave up trying Heliax for-' the purpose, and 
substituted UR67 for reliability. I have had to accept a 2.5dB loss at 
1296MHz just for this final run, the remaining 25m being in Andrews 
LDF4/50 which has a similar loss but for the much longer length. 

I recently installed a 1.2m dish for the 2320MHz band, connecting the 
feed with LDF5-50 feeder cable. This time, I used a 3m length of 
slightly more flexible Andrews, fitted with special sleeving at the ends 
to reduce any risk of damage where the cable enters the plugs. This 
time, the cable remained intact, but the very high stress succeeded in 
pulling off the N socket at the back of the dish feed, and because it 
had been welded, the entire feed was virtually a write-off. Once again, 
I have had to resort to a more pliable cable, and am at present using 
H100. 

It would seem that there would be an extremely good market for a 
pliable cable specifically designed for turning loops at low microwave 
frequencies, even if the cost of the cable was very high, for each 
installation would only require 3m or so. I would here make a plea to 
any manufacturer making such a cable to inform me about it, for despite 
dozens of inquiries, I have yet to find one which I can safely 
recommend. 
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Coaxial connectors 


There are three main types of connectors used for cable connections, 
although you might come up against a few others. The three main types 
are BNC, PL259 (also called UHF for some weird reason), and N types. 
Phono plugs (sometimes referred to as RCA jacks or even erroneously as 
jacks) and SMA plugs may be encountered. Sub-miniature plugs are often 
used inside equipment but I shall ignore these. This section, although 
brief, describes a few pros and cons of the various types of connectors. 


PL259 plugs and S0239 sockets 


The ubiquitous PL259 is in my opinion a useful plug for hf, but I wish 
it could be avoided for vhf and higher frequencies. Plugs come in very 
many different qualities and sizes, and the first point to bear in mind 
is that some versions are made from cheaper materials which are far more 
lossy at vhf. Cheap plugs may be adequate for hf, however. Making up 
these plugs is a dreadful bore, and it is not at all easy to do the job 
properly, involving soldering the screen connections back to the body 
after several sections have been pulled through the side holes. Many a 
time, friends have melted the cable insulation when trying to feed 
solder into the innards of a plug! Some plugs are specifically designed 
for terminating UR67, but you can also get reducers, or alternative 
versions, to fit thinner cables. The plug itself is of rather 
indeterminate impedance, and it is certainly not a match for 50ohms. 
Some plugs allow you to insert the coax into the back, and provide a 
collar and screw for clamping onto the screen, which thus do not have to 


be soldered. This can be rather dodgy since in time the metal clamp can 


become tarnished, and a high resistance contact develops which can 
particularly affect vhf use. One other problem has occurred over the 
years, that of the thread pitch of some sockets being incompatible with 
that of many plugs. When you screw a plug into the socket, after 
pushing in the pin, you may find the collar does not screw all the way 
in. This may leave the earth connection intermittent, and cause serious 
problems which might even include the pa blowing up! Not only should 
the collar screw all the way up, but the internal ridges should nest 
inside the socket ridges so that the plug is completely firm. After 
screwing up, check that the cable entry does not wiggle around, for bf 
it does, you have either not~ located the ridges properly, or you have 
pitch aggro. Some cheap PL259 adaptors omit the locking ridges and do 
not mate properly with some sockets. 

I am thoroughly dismayed that almost all 144MHz, and even some 
430MHz, rigs are fitted with S0239 sockets. The only reason for this is 
that they are cheaper to provide than N types. A_ single PL259/S0239 
used in a 144MHz installation should not be a problem, but if you have 
them on the rig, and in and out of the linear, and on an swr meter, and 
perhaps even in one or more back-to-back connections, you will find that 
the mismatches begin to add up and become significant. At 430MHz even 
one plug end socket may give a noticeable loss or mismatch, but if you 
change an $0239 to an N socket on the rig, you might have to slightly 
retune the pa as the slight mismatch from even one socket may well have 
been allowed for in the manufacturer's tuning up. I here make a plea to 
manufacturers to abandon these unsuitable plugs and sockets on all rigs 
designed to operate on 144MHz and higher bands. 

One final hint (if you really must use these plugs): when soldering, 
you must make at least two screen tails in an attempt to maintain a 
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matched coaxial line. The same applies to coaxial cables affixed to soc- 
kets, and I advise screen connections to at least two opposite corners. 


BNC plugs and sockets 


BNC interconnections are normally very reliable, and allow an extremely 
good match even up to lower microwave frequencies. Up to 100W of rf can 
be passed through these sockets and plugs, but they are not really 
suitable for 400W, especially if there is a poor swr on the line. BNC 
plugs are relatively easy to put onto thinner cables, and special plugs 
are available with large cable entries for cables up to around 10mm 
diameter, such as UR67. Whilst writing this book, I telephoned many 
amateur radio dealers, and was surprised to find that only SMC stocked 
the wide entry BNC. Radiall Microwave Components Ltd of Invincible 
Road, Farnborough, Hampshire, can supply these plugs and many other 
useful accessories but at professional prices. 

There is one major problem that you will undoubtedly come across with 
BNCs. They are made in two different impedances, 50 and 750hm. 50ohm 
plugs and sockets are normally used by radio amateurs and in most 
laboratory test equipment, but the 750ohm version is used in both 
domestic and semi-professional video applications. Many BNC plugs, 
sockets and adaptors sold in hi-fi and video shops, and computer 
hardware stores including Tandy's are 75ohms, being intended for video 
applications. You will have serious problems if you try to use the 
wrong impedance plug for the socket. A 75ohm plug has a thinner centre 
pin (or is of slightly different construction) than the 50ohm, so it 
will make intermittent contact with most sockets. Conversely, a 50ohm 
plug inserted into a 75ohm socket can cause the latter's receptacle to 
splay out, and even if it does not break the socket will become useless 
with the proper 75o0hm plug, so you have been warned! 

All this means you will have to look carefully at any bargain priced 
components at rallies. Many pieces of laboratory test equipment have 
50ohm BNCs, even if this is not immediately obvious. All amateur radio 
equipment I have so far checked also has 50ohm sockets. There is one 
little trick which you might find useful in an emergency. An N type plug 
will actually plug into a 50ohm socket, although there will be a slight 
mismatch which becomes apparent above the 430MHz band. It also splays 
out the leaves on the socket on the BNC, since the N pin is bigger. 
Although I do not recommend the practice of mixing BNCs with Ns, you 
should not harm the sockets if you just plug in an N once or twice. The 
BNC plug employs a bayonet type lock, but if you require a push fit for 
a special purpose, file off the pins from the side of the socket. 
Again, I do not recommend this, but it could get round some difficulty. 
BNC plugs and sockets are suitable for all 50ohm applications up to the 
2320MHz band, but note that cables such as UR43, which fit standard 
plugs is very lossy above 1GHz, even for short runs. BNCs are available 
in different qualities, and you will need the highest quality for 
microwave use. The same applies to BNC back-to-back connectors, some of 
which are of rather poor quality. Check the centre pins are not 
tarnished, and ascertain the type of plating used. 


N type plugs and sockets 


By far the best type of rf coaxial connector is the N type. At long 
last Japanese manufacturers have acknowledged this by using them at 
430MHz and higher frequencies. Not only can you put a lot of power 
through them, even at microwave frequencies, but they are extremely 
reliable if they are properly made up. It is important to avoid 
cross-threading when making a connection, for if you make an error, the 
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centre pin of the plug can push out one of the side arms of the 
receptacle, which will eventually break. N plugs and sockets are 
expensive, but are normally made to extremely high standards. Female 
and male back-to-back and T junction adaptors are available, but I have 
encountered some very poor quality male-to-male adaptors which fall 
| apart when overtightened, even marginally. It is worth paying a little 
more for a good adaptor. When you buy, take an N socket with you and 
_ screw a back-to-back on to see if it falls apart! 

i N type connectors are suitable for frequencies up to many thousands 
of MHz, and some amateurs use them at 10GHz successfully. The plugs are 
_ fairly easy to solder if you observe the instructions, but you can have 
a lot of trouble if you make up a plug incorrectly. Reducers are 
_ available for thinner cables. The most difficult type of cable to fit 
| with N connectors being H100, and you will need a lot of patience; an 
| extra few minutes' hard work should stop a catastrophic failure after a 
| few months in service. If you make up many of your own leads, consider 
| buying a heat shrink gun for heat shrinking insulation or waterproofing 
| material over the plug/cable joint. You can always try using your 
| hairdryer for this, especially if your partner is out! 

| As with BNC sockets, there is also a nightmare situation with N 
- connectors, as they are also available in 50 and 75ohm versions. 750hm 
_ types, however, are much rarer, but this may be all the more reason for 
| them being sold at a bargain prices at rallies! Once again, the centre 
| pins are much smaller on the 75ohm plugs, and all the same reservations 
| apply in mating connectors of the wrong impedance as with BNC. Normal N 
| plugs fit UR67 without any problem, and this time, both reducers, Or 
| plugs for thinner cables may be difficult to find. 


Coaxial adaptors 


| Many types of coaxial adaptors are available between plugs and sockets 
from N to BNC or PL259 etc. SMC stock a wide range. Generally, quality 
| varies from type to type. Typical problems encountered are very poor 
_ quality threads, BNC sockets into which you cannot fully plug in an 
| average BNC plug, and N back-to-backs which fall apart if you screw them 
| up fairly tightly. I have encountered some PL259 adaptors in which the 
screw collar is too long, and omit two locating lugs in the well which 
- should lock the plug with the equivalent notches in the SO239. Even 
| Radiall adaptors are incorrectly designed in this respect, but the 
Greenpar or adaptors originating from RS Components are excellent. 
Greenpar and Radiall both offer adaptors of professional quality and 
| several types of inter-series kits and attenuators are available. 
| Just before going to press I received a number of catalogues from 
| Suhner, a Swiss company making both cables and connectors, including 
many interseries adaptors of very high quality. Their prices seem to be 
reasonable, and their stock and delivery would seem to be far better 
than the average. One company in my own experience usually takes far too 
long to complete orders for comparatively common items. The Suhner 
| PL259 adaptors do have the correct notches, and their catalogues are 
| most helpful. 


| Phono plugs and sockets 


| The phono plug, sometimes referred to as an RCA jack, or cinch plug, is 
the most ghastly apparition that has ever hit amateur radio in the form 
of a plug! You will have noticed extremely nasty versions of these 
appearing inside plastic bags of bits and pieces accompanying many new 
rigs. If you have ever tried to solder them, you will know that it is a 
pain to apply the screen connection, which promptly falls off after a 
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few hours' use. You can easily obtain better plugs which have a 
screw-off back, revealing two solder connections, and many hi-fi shops 
stock these. The best thing you can do with "freebies" is to give them 
away to somebody that you do not like much, or at best bung the nasty 
ones into the bin! It has been rumoured that these connectors have a 
characteristic impedance approaching 50ohms, and they are used for 
almost any frequency from dc up to around 30MHz. 

Many hf transceivers use phono sockets for i.f. outputs, and you will 
find them all over the backs of the majority of transceivers for low 
power rf, dc, relay and alc interconnections etc. They are fairly 
reliable if they are well made up onto their leads, but time and again 
the screen connection comes off, so this needs to be watched. In time, 
most unplated plugs and sockets will become tarnished, and connections 
have a reputation of introducing rectification or intermittences for 
this reason. One manufacturer, American Collins, actually use these 
connectors for rf levels up to 100W, and I most strongly deprecate this. 
You might think that you can convert the phonos to BNC socket with an 
adaptor, (and these are readily available from Tandy) but are absolutely 
useless for this purpose, as their adaptors are 750ohms. I have been 
searching for moderately priced adaptors for years, and the cheapest I 
can find are from Fluke International, but at around £20 each! If 
somebody knows of a supplier, they will be doing amateurs a service if 
they write to me with brief details so that I can tell others. 

Many hf transceivers use phono sockets for breakpoints in the rx 
antenna input circuitry. Usually a short phono-to-phono jumper lead is 
supplied, but if you want to feed an external receiver, you will have to 
make up phono-to-phono leads. This type of lead is available from hi-fi 
shops, but are almost always totally unsuitable for rf. You will have 
to make up your own leads using good quality plugs and a cable such as 
UR43. Some phono leads may have a high dc voltage on them. You may 
well have to avoid the normal audio leads again. Many phono sockets are 
mounted on printed circuit boards, and can virtually collapse after a 
few connections and disconnections; be very careful about this. 


DIN plugs and sockets 


About 40 years ago the Deutsche Institut Norm designed a three-pin 
connecting system for channelling mono audio signals in and out of a 
domestic radio to a tape recorder. With the introduction of stereo, 
five-pin sockets became available, into which one ‘could insert both 
three and five-pin plugs. The original and normal domestic connectors 
are non-locking, and some are of extremely poor quality, almost falling 
apart when you look at them! For semi-professional use, a bayonet type 
locking version was designed for three and five-pin systems. Normal 
sockets have their connections arranged around a_ semi-circle, but a 
later standard was introduced in which the five pins were arranged 
through 270 degrees, this type normally being used for remote 
connections. Other versions with six or more pins became available, 
almost entirely as non-locking types. Sockets were designed with 
switches within them which could change over when a plug was inserted, 
eg as used by Trio in the transverter drive socket in the TS830 and 930 
etc. The plugs are intended for very low current applications, but may 
be used for up to around 2A. 

Some manufacturers however have used them for 13V dc connections to 
amateur radio equipment, and whilst they are reasonable for 
preamplifiers and transverters, they are totally unsuitable for high 
power linears, and I must deprecate the practice of using them for 15A 
dc as the contacts can get extremely hot. DIN plugs are awkward to 
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solder and it is almost impossible to make an effective joint to a thick 
wire, so many will give up and use a thin wire for a dc interconnection 
- then wonder why they are getting reduced power. In my opinion, DIN 
sockets on linears should be changed for captive dc power leads. 

It is possible to get high quality screened DIN plugs if you look far 
enough, and they are perfectly reasonable for audio and control 
interconnections. However, I dislike their use for rf interconnections, 
and you will soon find out why when you try to solder perhaps three 
coaxial cables into one plug. I would be much happier to return to the 
multipin connectors made by such manufacturers as Jones and Muirhead, 
although even phono sockets are preferable as they allow greater 
flexibility in interfacing. 
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Chapter 8: 
TECHNICAL TESTS 


Methods and meaning 


For many years now, my laboratory has specialised in audio and rf 
testing, with specific reference to high quality sound. Occasionally I 
have used the lab to look briefly at amateur radio equipment, but apart 
from the odd project I did not start reviewing amateur radio equipment 
until early 1983. Fortunately, I did not need to add much expensive 
equipment to the lab to enable me to look at amateur rigs fairly 
thoroughly. But very recently I extended the facilities with a new 
Marconi 2382 spectrum analyser, which, like much of my equipment can be 
partly or totally under computer control. 

The most suitable computer has been the HP85, with built-in 
thermoprinter, miniature video screen, data cassette and I.EEE 488 bus 
interface. The bus feeds an HP dual disc drive, two pen plotters and a 
fast matrix printer as well as two Marconi 2019 signal generators, a 
Marconi 2305 modulation test meter and frequency counter, an HP 8903 
audio analyser and oscillator (including sinad functions), a Racal 9303 
rf power meter and many other bits and pieces. My colleagues and I have 
developed many computer programmes, our main one being called "ham rigs" 
for testing most parameters under computer control. Many of the checks 
have to be manual though, including some to double check a few of the 
computerised results. Every care has been taken to ensure that the 
readings are correct, and sometimes we have had to take extreme steps, 
even if they are uneconomic in time, if there seems to be an 
inconsistency between the subjective trials and the objective tests. In 
this chapter I detail some of the test methods used, together with the 
meaning of each test, but readers should refer to the receiver and 
transmitter chapters which also cover many important points about 
interpretation, and the requirements for each parameter. 


The receiver: input sensitivity 


Having had lengthy discussions with both professionals and amateurs in 
the radio communications field, it appears that there is a conflict 
between many professional specifications and those quoted by amateur 
radio equipment manufacturers. Some engineers quote the level of a 
source signal as emf, whereas others use potential difference (pd). EMF 
is strictly correct, but can be easily misunderstood since it is rarely 
used in amateur rig specifications. On the other hand, pd is so 
dependent on the input impedance of the equipment under test, and is 
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also exceptionally difficult to measure accurately with the source 
feeding the rig at the same time. Il therefore decided right from the 
start to quote emf/2, which is the potential difference that would be 
developed across a load resistance of the same value as that of the 
source generator, attenuator or matching device, normally 50ohms. The 
best way to quote the level across 500hms is to state the power that 
would be absorbed, and this is normally referred to as lmW, known as 
OdBm. Incidentally, 1W becomes +30dBm or OdBw. See the chart at the 
end of this chapter (Fig 8.25) for converting GBMs to voltage for a 
500hm system. 

Some reviews written by highly qualified writers quote an input 
sensitivity of say 0.28uV emf for 12dB sinad. You might well be puzzled 
by a manufacturer's specification of 0.2uV without any specified details 
as to emf or pd etc, and yet a _ reviewer might state that the rig was 
quite sensitive. The manufacturer probably means emf/2, so the 
reviewer's published sensitivity might perhaps be better understood as 
0.14uV, apparently 6dB more sensitive, but of course emf/2. Throughout 
this book I therefore quote emf/2 measurements, but normally "emf/2" is 
omitted to save space. 

There are very many ways of expressing the input sensitivity of an RF 
stage, for one can quote its noise factor, noise figure, noise 
temperature or some form of signal to noise achieved by the system at 
its nominal bandwidth. The noise factor is just a number representing 
the amount of noise power generated within the amplifier as compared to 
the noise generated in a_ perfect amplifier with both amplifiers driven 
from the same rated source impedance (resistive). The noise figure is 
simply noise factor quoted in a@B, ie a noise factor of 2 would be 3dB, 
and 4 would be 6dB. 

I most strongly recommend that noise factor should never be quoted, 
and indeed some advertisers sometimes quote the words "noise factor" 
when they mean "noise figure". A noise figure of 3dB can also be 
represented as noise temperature, in this case 290 k. The noise emf 
across a pure resistance measured at temperature T (in absolute degrees 
or Kelvin), and with. bandwidth B in Hz, and with the resistance in ohms, 
is given by a useful equation V = sq.rt.(four by k by T by B by R) where 
k is Boltzmann's constant, 1.38 by 10 raised to the power of} =232e4 You 
might think that this is a remarkably small number, but by the time you 
work it all out, and allow for emf/2, you would actually find that a OdB 
noise figure on a perfect receiver with a 50ohm source load at around 
room temperature would produce around 0.022uV if the equivalent noise 
bandwidth of the system including the i.f. passband was at around 
2.3kHz, the audio passband being say from 400Hz to 2.7kHz. 

If you actually use this formula, you can get many a surprise by 
working out the noise introduced by any resistance in a circuit at a 
given bandwidth. From this you could deduce that sometimes a circuit is 
far noisier than it need be because it has too many passive resistors 
around input stages instead of input impedance being controlled by 
negative feedback, for example, which can sometimes in effect be almost 
noiseless. A typical example of this in audio would be a comparison of 
the noise performance of 4a magnetic pickup input stage in which the 
input impedance is defined by a 47k ohm resistor instead of, more 
appropriately, by negative feedback to set the input impedance at 47k. 
Many early mic amps had 3dB more noise than they need have done for this 
very reason. 

When one is dealing with extremely low input noise, authors sometimes 
quote the equivalent noise temperature as being the noise of the 
amplifier (refer to receiver chapter). Noise figure is useful, however, 
as it does give the relative goodness of an amplifier in terms of 
sensitivity, but problems later in the receiver can well cause an 
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effective deterioration. Measuring sensitivity by noting the signal to 
noise ratio achieved for a specified input rf level is very useful, as 
it can directly relate to the overall subjective sensitivity 
performance. Unfortunately, plain signal to noise ratio can be 
extremely difficult to measure, for the carrier on level given by the 
output of the receiver may be affected by the presence of automatic gain 
control (agc) in the receiver, the receiver gain perhaps coming up 
slightly when the input carrier is withdrawn, thus making the noise part 
of the measurement apparently worse than it really is. One can use this 
method if the agc can be completely switched off, or the agc threshhold 
is a long way above the level of any input carriers likely to be used 
for sensitivity measurements. Quoting 20dB s/n is thus not too 
meaningful, and beware of a figure quoted this way for it could be 
erroneous. 

Another way of quoting input sensitivity is to measure the signal to 
noise ratio given by the system with the input carrier, with or without 
modulation as appropriate, left on all the time. Sinad means the ratio 
of the audio level of the complete signal, including all noise and 
distortion present, to the noise and distortion remaining after the 
fundamental frequency produced by the carrier with modulation on it, as 
appropriate, is sucked out by a form of distortion meter. In the case 
of frequency modulation I use a 1kHz clean audio tone modulating the re 
carrier at a deviation around two thirds, that of the maximum system 
deviation. I usually state this deviation where appropriate. 

The receiver's output audio is taken into what is termed a sinadder, 
or a meter such as the HP8903 which incorporates a switchable sinad 
function. In effect, a sinad meter incorporates first a very low 
distortion limiter so that all input signals are brought up to full 
scale deflection on the meter. A sharp notch filter then removes the 
fundamental 1kHz modulation, but leaves noise present below and above 
1kHz, and also any audio distortion products present. Where necessary, 
I insert high and low pass steep filters to remove noise which would not 
be disturbing at all, or which would be outside the normal range of 
human hearing. Thus, in this case, an rf input sensitivity of 12dB 
sinad would represent the modulated input carrier level required to give 
a 12dB ratio between all the sound and noise produced by the carrier to 
the total noise when the fundamental sound is filtered out, ie 1kHz 
modulation. 

I emphasise here that there is not necessarily any relationship 
between sinad sensitivity and quieting, since the latter represents the 
performance on fm without any modulation. The effective signal to noise 
(sinad method) is usually several decibels worse than any figure that 
would be measured by applying modulation, noting the level, then 
measuring the noise on the carrier without modulation, since the latter 
measurement omits the distortion on most rigs created by very low level 
input signals, together with a crackling sound added to the background 
created by the presence of modulation. Typically, a 12dB sinad 
sensitivity on fm might measure 16dB quieting for the same input level. 

On ssb, I put in-a single carrier from the signal generator and tune 
the receiver or the generator in order to obtain a beat note of lkHz. 
The sinad measurement can then be taken in exactly the same way, 
ensuring that the audio output level is set at a reasonably high one so 
as to be typical (normally 1V across an 8o0hm resistive load). The same 
procedure can again be used for a.m. where applicable, using 1kHz 
modulation at a specified depth. One has to bear in mind the amount of 
energy in the noise that is actually sucked out by the rejection filter, 
but usually this is so narrow that it only affects measurements 
seriously when attempting to measure cw sinad where the selectivity is 
much narrower than for ssb. 
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It is for this reason that most writers quote cw sensitivity as 
signal to noise. Incidentally, 12dB sinad is the point where one should 
be able to get R5 reception on a good quality transmission in which the 
transmitted dynamic range attempted is not excessive. Very frequently 
we can read signals having a far worse equivalent sinad rating to 12dB, 
especially on cw, but you will find in practice that whereas cw and ssb 
signals degrade linearly with reductions of rf level, weaker fm signals 
become unreadable extremely rapidly, as near the 12dB sinad point the 
ratio seems to alter by 2dB or so for every dB reduction in level. 

For making sensitivity measurements, I use the Marconi 2019 signal 
generator which has an N_ socket on its output of 50ohms source 
impedance, with an accurate 20dB attenuator screwed right on the output. 
An appropriate length of fairly stiff Andrews coax, fitted with very 
well screened plugs, is then screwed on. At the receiver end I put in 
an additional accurate 10dB attenuator screwing right onto a well 
screened coaxial adaptor to the relevant plug type for the rig. I use 
this type of coax as the screening is superb, both to keep out 
extraneous noise, and to preserve the earth planes between the generator 
and rig. The attenuators are used so that the 50ohms impedance is 
accurately preserved to as near the rig as possible. I know the 
generator's level characteristics, which are very good anyway, so the 
emf/2 becomes 30dB below the generator's output level, which is 
indicated in dBm. A minor correction can be added for microwaves where 
applicable. The Marconi generator, if necessary, can be locked to a 
10MHz external source which is directly derived from a Rugby standard 
receiver, using the 60kHz transmissions, which are exceptionally 
accurate. We have built a series of buffers so that virtually all the 
test gear can be locked to Rugby if necessary. 

Very occasionally with the odd rig which is poorly screened, in one 
way or another, we take manual measurements, not under computer control. 
This very rarely makes more than 1dB difference, even on the most 
sensitive receivers, for the HP85 computer seems better screened than 
many others. I have to admit though that very occasionally I have to ask 
colleagues to turn off every computer at the lab, and also the odd piece 
of digital gear, but this state of affairs normally indicates poor mains 
filtering in the rig as well. When desperate we also install additional 
mains filters very near the rig, as the lab supply is already reasonably 
well filtered. 

Returning to noise figure~ measurements, these are taken by comparing 
the noise produced from the output of the equipment with a 50ohm or 
other rated source impedance connected to it, with the noise produced 
when a calibrated noise source is connected to it. Various noise diode 
devices can be used, and at the moment I use a Rohde and Schwarz SKTU 
noise figure meter. This includes a large meter from which one can read 
off the level of the excess noise as compared with the noise generated 
from the 50ohm source resistor when the noise diode is switched off. A 
potentiometer can be used to adjust the current through the diode source 
or its heater if it is a valve, to vary its noise output. Noise is 
increased from the source until the noise output from the system 
increases by 3dB, the noise measurement being carried out with a true 
rms reading meter scaled in dB. I have at times used extremely 
expensive noise figure measurement systems, and I emphasise that 
measuring noise figures on very good preamplifiers can be extremely 
difficult; one is lucky to get the measurement right to better than 
0.5aB accuracy. Space precludes detailing all the snags, which would 
require a lengthy article on their own. 
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Mixer tests: reciprocal mixing 


Noise sidebands on the local oscillator injection to the front end mixer 
are very awkward to measure. Even so, reciprocal mixing is quite an 
important parameter for a receiver that has an appreciable amount of 
noise on the first 1l.o. which can produce a noisy background below a 
weak signal if a very strong one is off channel. Unfortunately, modern 
transistorised signal generators are much noisier than older valve 
types; whereas the former are very stable, the latter tend to drift 
around a bit which is awkward if you are working near the carrier. 
Mains ripple on the carriers of most old valve generators can also be 
rather disturbing. Nevertheless, my earlier measurements of reciprocal 
mixing were taken with a Marconi 995 generator for the strong 
off-channel signal, whilst the weaker on-channel one can perfectly well 
be a modern synthesiser generator; I use one of the Marconi 2019s. The 
old 995 gives rather a limited maximum output, which is another 
disadvantage; for some receivers are so good that they need a lot of 
signal well off channel for the noise floor to change. More recently 
Chris Bartram of muTek designed and built for me four separate crystal 
controlled oscillators having exceptionally low sideband noise, all 
giving an output of at least +10dBm from an accurate 50ohm source. 
Chris and I estimate that these oscillators have a typical noise off 
channel at,. say, 10kHz spacing of less than -160dBc per Hz bandwidth. 
An old but excellent valve generator would probably be around 15dB 
worse, and a modern transistor one around 30dB worse. These generators 
are at 28.55, 96, 144.05 and 432.2MHz. 

The output from the muTek oscillator or Marconi 995 is combined with 
the low level output from a Marconi 2019, a very accurate Marconi 
attenuator being used in the output of the muTek to give plenty of 
calibrated attenuation. The output from the hybrid then feeds into the 
rig under test via a 10dB coaxial attenuator close to the rig. The weak 
signal from the 2019 generator is set up at various spacings off the 
muTek frequency, and the rig is tuned in to give a 1kHz audio beat note 
on the weaker signal. The Marconi 2019 is then adjusted in level to 
give 15dB sinad sensitivity on the audio output of the receiver. The 
strong off-channel signal from the muTek is then increased in level 
until the on-channel sinad rating becomes 12dB. The loss of the 
attenuators and hybrid is noted, and the level of the strong signal 
established at the rig. The reciprocal mixing ratio for the spacing is 
then the ratio of the strong signal to the noise floor of the entire 
receiver system, which can be calculated from the normal 12dB 
sensitivity measurement. Very good reciprocal mixing ratios would be in 
excess of 105dB, whilst poor ones would be worse than 80dB. 

In the presence of just the strong signal, I also tune the rig, 
perhaps up to +100kHz or so, to see if there are any specific small 
carriers, perhaps at regular intervals from the main one, these 
signifying synthesiser component local oscillator modulation. One rig 
has small carriers every 25kHz at around -80dB for quite a long way out 
from the main carrier, just enough to give an audible beep underneath a 
weak signal on the 28MHz band if there is an incredibly strong one 25kHz 
(or multiple of it) off frequency. Analogue vfo rigs might well have a 
typical ratio between 100 and 105dB from well out to surprisingly close 
in (eg Ten-Tec Corsair and Drake R4C), whereas a good synthesised Icom 
rig may be as good as 115dB at 100kHz offset; but only 70dB very close 
to the carrier. 


RFIM and rf intercept point 


Radio frequency intermodulation distortion (rfim) is usually caused 
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mainly by the first mixer. Sometimes a pre-amplifier can be poor, and 
thus degrade the system measurement. Obviously, the greater the gain in 
front of the mixer, the worse will be the rfim ratios produced by the 
mixer as the input levels at the mixer are higher. Refer to the 
receiver section for further details. For taking measurements it is 
absolutely essential to combine the outputs of two signal generators, 
each having identical carrier levels, in a device which stops the output 
from one generator getting back in to the output circuit of the other 
one. In particular when the generators are operating with comparatively 
little output attenuation. One has to use a hybrid coupler for this, so 
that each generator feeds through to the output with only marginally 
over 3dB loss. But the isolation between the two input sockets is of the 
order of 30dB or better. We use this arrangement with a Mini Circuits 
Lab (MCL) coupler feeding the rig via the usual 10dB coaxial attenuator, 
used yet again to stabilise source impedance. The receiver is tuned on 
the appropriate mode to a specified frequency (Fl), and two equal 
carriers are generated at Fl + F2 (spacing specified in the test), and 
Fl + 2F2. Alternatively, F2 can be below the wanted tuned frequency. 
These two carriers are slowly lifted up in level until an 
intermodulation product becomes audible. The two carriers must always 
be at the same level, and on ssb the im product beat note (3rd order) 
has to be tuned in on the receiver to give a precise 1kHz beat. When 
this beat note gives a 12dB sinad reading, it can be said to be ata 
level at the input of the receiver equivalent to an input carrier that 
would be giving a 12dB sinad sensitivity. The ratio between this and 
the level of each of the causatory tones is the im ratio produced at the 
input levels of each of the two carriers. An approximate intercept 
point would be quoted at a level which is half the calculated ratio 
difference added to the level of each of the carriers. 

An example would be, for a receiver with 12dB sinad sensitivity of 
-120dBm, and each input carrier level at -60dBm, thus giving 60dB ratio, 
giving an intercept point of -60 + 30dB, ie -30dBm. This incidentally 
would be a rather dreadful receiver! One can take a series of plots, 
having taken sinad ratios over say a 20dB range for sensitivity by 
producing the same sinad ratios from the im distortion 3rd order 
products. In this way one can see if the main contribution to the 3rd 
order distortion is from one stage only, eg the mixer. Another way that 
I have used, but which caused me to fall into a trap, was first to 
measure accurately the S meter calibration on the required band, and 
then lift up the levels of the two carriers so that the 3rd order 
product becomes visible on the S_ meter. 

This is a perfectly reasonable method unless you happen to come 
across a receiver with some form of leakage problem, and in one such 
beast, we noted a total lack of correlation because of leakage from 
before the filter through to the S meter, the product detector path 
being separate. This S meter method does work well usually, and allows 
checks giving several different ratios. It is convention to calculate 
intercept point from the -60dB ratio point. Some manufacturers quote 
the point for 1dB output compression. We checked this in the lab on 
various devices, and found that it was a little dangerous and unreliable 
as some devices can actually expand before they compress, whilst others 
compress more than you think they should, whilst not necessarily 
producing very bad products. A typical example of the latter would be a 
microwave valve high power pa. I normally check ssb rigs at 20/40kHz 
spacing, and 100/200kHz spacing. On fm, I usually check at around 
50/100kHz spacing. In the case of fm, one of the carriers must be 
unmodulated, whilst the other, the wider spaced one, must be modulated 
with the normal 1kHz tone at the same deviation as used for the 
sensitivity test. You should never switch the modulation around, for if 
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you put normal deviation on the closer spaced carrier, you will get 
double the deviation produced on the intermodulation product. 

It is sometimes difficult to determine how good the rf bandpass 
characteristic is. A reasonable way of doing this is to repeat the rfim 
test at the 12dB sinad sensitivity level with wider and wider spacings. 
The amount by which the intercept point appears to improve gives a good 
indication of how the front end gain might be reducing well off 
frequency, provided that the rf stage is not the prime cause of 
intermodulation. 

An important note concerning poor reciprocal mixing causing degraded 
rf intercept point measurements: although many of the older models 
reviewed had only rf intercept point and reciprocal mixing measurements 
taken no closer than 20kHz spacing, closer measurements which are 
extremely difficult to carry out have more recently shown up many 
inadequacies. Unfortunately, a receiver with a poor reciprocal mixing 
performance makes it almost impossible to measure blocking performance 
properly. I spent considerable time discussing measurement difficulties 
with both John Thorpe of Lowe Electronics, and Dr Ian White, G3SEK. 

Thorpe suggested a method which almost perfectly overcomes the 
problem, although the method is rather complicated. This involves the 
measurement of 12GB sinad sensitivity in the presence of the closer in 
off channel signal at the level which has produced, together with the 
second off channel carrier, a 12dB sinad 3rd order intermodulation 
product. The method can be extended to include any effect caused by the 
second generator by placing the latter 1f instead of hf, thus for 
example, one generator could be +20kHz, and the other at the same high 
level at -40kHz, the third generator being used on channel for the 
wanted carrier. 

Dr White's lengthy computations are based upon intermodulation and 
reciprocal mixing measurements carried out by various methods. It is 
quite clear that a few close-in measurements quoted may be misleading, 
but beyond 20kHz the measurements seem to coincide closely with reality. 
We have cut out the occasional misleading measurements from the tables, 
as far as we could at a fairly late stage, but this extra last minute 
addition has been made as a warning of how very difficult it is to make 
relevant close in measurements. Dr White and I agree that reciprocal 
mixing problems may also be affecting some apparent selectivity 
measurements at -60dB and lower, so when you see a _ poor reciprocal 
mixing performance quoted, and the selectivity apparently widening out 
far too much, the reason might be partly due to this problem, which 
usually receives comment in the reviews. As a guide, the occasional 
close in input intercept points quoted might be too optimistic, but 
never pessimistic, unfortunately. 


IF and selectivity tests 


Gain distribution in a receiver is extremely important, especially 
before and after the main filter which gives the basic selectivity 
characteristic. There has to be just enough gain before the filter to 
overcome both its loss and the noise figure of the stages after it. 

If there is too much gain, as is unfortunately fairly common in some 
modern designs, then the effective rf intercept point for closely spaced 
signals outside the pass band of the main filter can be severely 
degraded. The effect is called blocking, and occurs at its worst when 
roofing filters (after the first mixer but well before the main 
selectivity filter) are grossly over wide. Many rigs have switchable 
main filters, and any roofing filters have, of course, to be at least as 
wide as the bandwidth required for the widest bandwidth mode, almost 
always fm. 
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It has become very clear to me that rigs which have an fm facility, 
even if the option is not fitted, have a roofing filter of at least 
20kHz bandwidth, and often far more. Thus, signals spaced at +5/10kHz 
for example could degrade an rf intercept point effectively from +10dBM 
to below -40dBM! This effect is most pronounced when there is grossly 
excessive gain, even if this is agc controlled, after the first roofing 

filter but before the ssb filter. AGC is normally taken from, or just 
_ before, a product detector stage, and it can act only on signals passing 
_ through the filter, so much stronger ones just outside the main filter 
passband drive the entire early i.f. stages into severe distortion. To 
check on this, I repeat initially the rfim test with closer and closer 
spacings. If the receiver has a very poor reciprocal mixing ratio near 
the carrier, then the closer off channel signal has to be the muTek 
generator, for otherwise the local oscillator noise could actually make 
the receiver appear to be better than it really is, the noise reducing 
the apparent sinad ratio of the im product! The best receivers have 
their main filters almost immediately after the output of the first 
mixer, and I suggest that this is perfectly reasonable, although it can 
lead to a slightly degraded sensitivity, which can be unfortunate on 
28MHz. It is easy enough to add an external preamp to this band that 
you can rf switch, which you do not need to use for all the lower bands. 


Selectivity 


My normal method for selectivity measurement on _ ssb or cw is to set 
up an input signal somewhere around S5 on the receiver's meter. We then 
increase the generator level by 3, 6, 40 and 60dB, each time swinging 
the oscillator frequency from low to high to note the precise 
frequencies which return the S_ meter to the original S meter reading. 
Sets having a poor reciprocal mixing ratio can require special treatment 
here, and again I use the muTek generators, which as they are crystal 
controlled require the receiver to be tuned instead in order to measure 
the bandwidth. With the muTek it is possible to check the accuracy of 
the -60dB bandwidth, and to attempt -70 and ~80dB bandwidths if the 
receiver is good enough. In one set I was foiled by breakthrough from 
before the main i.f. filter to the product detector circuitry, the S 
meter and agc feed being taken from immediately after the filter, and 
not subject to the breakthrough problem. Since the product detector was 
buffered from the filter, the normal measurement of selectivity was far 
superior to what it had been subjectively. In some cases, therefore, it 
is necessary to measure the breakthrough on the audio output as 
degradation on a 15dB sinad signal giving a 1kHz beat on channel. A 
receiver which first appeared to be around 4kHz wide at -60dB, was 
around 20kHz wide in reality, unfortunately, so you can see that some of 
the measurements are not at all as simple as they might seem in theory. 


FM and AM selectivity 


For the measurement of fm selectivity I currently use two methods, one 
comparatively simple, whilst the other is very time consuming, but in 
many cases more revealing. The normal method is to generate a 15dB 
sinad sensitivity signal on channel, and gradually increase an off 
channel signal at the stated spacing appropriate to the band, which is 
itself modulated with the normal two thirds full deviation of 1kHz 
modulation frequency, or alternatively the off channel signal can be 
unmodulated. When the wanted signal has its sinad rating degraded by 
3dB, the selectivity becomes the ratio between the levels of the two 
generators. The measurement is taken with the interfering signal first 
one side then the other, and the average quoted. The figures obtained 
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are indicative of performance, and give a good guide as to how bad the 
selectivity might be in practice, although usually the subjective 
performance is actually worse. 

In order to correlate better with normal use of the band, I devised a 
new method in 1983 which involved applying filtered white noise as 
modulation on the unwanted signal such that the rms deviation was two 
thirds of the maximum allowable system deviation. The white noise was 
filtered very steeply above 3kHz to avoid unfair high modulation 
indexes. The readings thus obtained were far more realistic, and rigs 
which gave a selectivity by the normal method of 48dB, for example, 
might well read 20dB on the white noise method. Spectacularly inferior 
results were obtained when the method was applied to many hf 
transceivers at 29.6MHz fm, for one saw immediately that the higher 
modulation index of the white noise signal showed up the bad filters 
which were grossly over wide. This confirmed subjective findings that 
virtually all hf transceivers are incapable of coping with the current 
use of 10kHz channels on the band, although they are adequate for use 
with transverters up to vhf and uhf. With the narrower spacing now used 
on the 144MHz band though, one serious problem is that all these rigs 
overdeviate considerably, thus causing annoyance to a 12.5kHz spaced 
station, let alone a 10kHz one. The standard for 29.6MHz fm should be 
similar to that specified for 27MHz cb, whether we like it or not, and 
the ideal deviation would therefore be 2.2kHz, coupled with a very steep 
cut filter above 2.6kHz audio. FM filters on hf transceivers should 
ideally be slightly less than 10kHz wide, and this is far from some 
filters, especially roofing ones, which seem to be at least 25kHz wide! 

Since a.m. is now only very rarely used by radio amateurs, I simplify 
matters by checking the overall a.m. response from rf input to audio 
output. A computerised plot is very quick, and it can be easily 
interpreted by comparison with the notes made when I tested the rig 
subjectively across various bands. The ideal situation is for the 
overall response to be as flat as possible from around 150Hz to 3kHz, 
then fall extremely rapidly in a normal position, with perhaps a wider 
position extending the response to 4.5kHz. Some rigs use the ssb filter 
for am, and this is so useless that I don't even bother to measure it. I 
deprecate the practice of using 2.3kHz filters for a.m. since you won't 
hear much more than 1.2kHz of audio unless you off tune, in which case 
the distortion becomes unbearable. 


Automatic gain control (agc) 


To test agc characteristics of an ssb rig, I use a computer controlled 
method which switches the rf level of the Marconi 2019 generator as 
required for the test. A level of -70dBm (70 V) is established at the 
rig, and the rig tuned to nominal frequency, and then adjusted to give a 
strong 1kHz beat note. The audio gain is adjusted to give a 1V output. 
The generator decreases in level in increments, and the audio output 
level is noted, thus enabling the agc threshold to be determined. A 
Bruel and Kjaer pen chart recorder fed from the audio output having a 
50dB plotted potential range is then started, and the generator levels 
are automatically switched up and down between predetermined levels, 
with several seconds elapsing between any level change. The plots show 
the type of gain recovery as well as any overshoot when the level is 
suddenly increased. Plots are taken for two or three agc speeds when 
available. The plots will show if the recovery is nearly exponential 
(most of the recovery line being linear versus dBs), or a hang type in 
which the low level maintains for a while, followed by a very sudden 
recovery of the major proportion of gain. In one receiver, the Collins 
KWM380, the recovery was first hang type, then exponential (see Fig 
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8.1), which some will consider as the best of both worlds, although this 
is debatable. Whilst the agc test is in progress, we listen to see if 
the distortion varies when the level is suddenly increased or when it is 
recovering. Much of the sound quality of a receiver on ssb is due to 
the performance of agc, and yet it occurs to me that its importance is 
often ignored or under estimated. 

Most amateurs prefer a fairly long exponential recovery, and a 
typical example of this is shown in Fig 8.2 which is of the Trio TS940S. 
The Ten-Tec Corsair has an almost pure hang type circuit. Fig 8.3 shows 
the gain increasing only 6dB and then suddenly shooting up in around 
100mS almost to full gain. I personally dislike this characteristic. 
The important part of all the agc plots is the section in which the rf 
level is suddenly reduced from -70dBm to ~100dBm. Also note the level 
when the rf is increased by 30dB. In some plots, an overshoot can be 
seen, eg the Corsair plot, in which the overshoot is only around 2dB 
momentarily. 


Capture ratio 


This parameter applies to fm reception, and concerns the ability of a 
set to discriminate between a stronger wanted signal against an unwanted 
weaker one on the same channel. For all _ two generator tests they are 
crystal locked either to each other, or to my Rugby standard, provided 
Rugby at 60kHz is on the air. A modulated signal on one generator 
enters the rig at a reasonably strong level whilst another unmodulated 
one comes up underneath gradually until it begins to take over the 
modulation. This point is noted by the computerised system, and then 
the signal is further increased until the apparent modulation level is 
reduced to a fairly low level. The capture ratio is quoted as half the 
difference between the two noted levels of the silent carrier. The 
quoted parameter ties in extremely well with the set's ability to reject 
a less strong signal, and whilst I rate it as important, it is a 
measurement that is often not carried out because of its complexity. 
The technique is unbelievably time consuming with analogue type signal 
generators, even those that are moderately stable, but amazingly simple 
with computer driven synthesised ones. Note that the lower the dB 
figure, the better is the rig's discrimination against an unwanted 
signal on the same channel. _ 


Notch filters and passband tuning 


Many rigs have a switchable notch filter which can be placed within the 
receiver passband to notch out an unwanted continuous or switched 
carrier. An old way of checking these was to bring up a 1kHz beat rf 
signal to a strong indication on the S meter and then notch it out and 
note the difference in the S meter reading, or some equivalent method. 
I was never happy about this, for some filters gave excellent readings, 
but took out 75 per cent of the audio as well! It therefore seemed 
reasonable to generate two carriers a few hundred Hz apart within the 
i.f. passband, set them to the same audio output level as seen on an 
audio spectrum analyser and then notch each of them out as far as 
possible, whilst noting the ratio thus achieved between the two audio 
output tones. One can get a lot of surprises by using this method, for 
some notch filters are far worse than their specification implies. I 
suggest that the ideal notch filter should notch at least 30dB against 
the level of the wunnotched beat in order to be useful. Some notch 
filters with a rather low Q can give acceptable results when used at the 
edges of the passband, but degrade readability seriously if they have to 
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be used at a medium audio frequency. Surely the ideal is a filter with 
both a tunable notch and variable Q. 

Passband tuning (pbt) is the same as i.f. shift, whilst bandpass 
tuning (bpt) often implies a rig's ability to alter the position of one 
filter skirt without affecting the other, both with reference to the 
equivalent carrier position. PBT allows the same width of passband to 
be moved nearer or farther away from the carrier, or even across it. I 
carry out technical tests on pbt and i.f. facilities if something is 
wrong subjectively, but recently I have been checking bpt, as in some 
rigs it is virtually identical to having an almost infinite number of 
different width i.f. filters. By far the best facility was in the Trio 
TS930S which is amazingly flexible. The selectivity measurements can 
simply be taken again in different positions of the control to see 
exactly what happens. 


S meters 


It is a simple matter to note the level required from the generator to 
give various S meter readings, and I normally do this having caused a 
lkHz beat note. The test is usually repeated on fm, as many meters 
which are adequate on ssb purely serve to indicate the presence of a 
signal on fm! Where a row of bananas and cherries is provided, the same 
method applies. 


Detector distortion 


We measure the audio distortion produced when a _ strong signal is 
received on ssb creating a 1kHz beat tone. The audio output level is 
brought up to approximately one twentieth of the full power rating of 
the set. Where necessary, filters are introduced with high pass at 
400Hz and low pass just above the maximum audible audio frequency. The 
best noted yet was on the Trio TS930, measuring only 0.45 per cent, but 
amongst the worst was an old Yaesu fFT101 at around five per cent! 
Similarly, I measure distortion at the appropriate deviation of 1kHz 
frequency on fm, the best here being well below one per cent and the 
worst perhaps 10 per cent. 


Frequency response 


A decision had to be made on how much to pre-emphasise a swept audio 
signal into the signal generator when applying fm in order to measure a 
rig's received audio response. Not one importer could tell me the 
standard de-emphasis used on the manufactured products distributed by 
them, and they all admitted that many of them showed entirely different 
perceived responses. At first I used a flat sweep from 50Hz to 5kHz in 
the computerised response plotting system in order to see how the 
various de-emphases varied from rig to rig. After much discussion both 
with other amateurs, professionals and with colleagues, I eventually 
felt that a 750 S pre-emphasis was reasonable which would represent a 
purely phase modulated signal in the passband of most sets. The 
programme is constructed so that the highest transmitted deviation is 
approximately two thirds of the system deviation, this usually giving a 
clean response curve. It soon became evident that some rigs were 
unbelievably muffled whereas others were very toppy. Although this 
parameter may be a matter of taste, it would seem reasonable that if a 
tone control is fitted, and turned to the maximum treble position, the 
response should be reasonably flat to 3kHz, and if one wanted to reduce 
hiss, then the treble should be turned down. Alas, many rigs are 
muffled, even with a 750 S pre-emphasised sweep, and frequently 
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transmissions from the same rig. have a pronounced top emphasis when 
heard on the average rig. 

It is in an effort to standardise de-emphasis on amateur radio nbfm 
that I often remark on this in reviews. In some cases it is simple to 
modify rigs so they give responses which are flatter between 2 and 3kHz, 
and in general this increases intelligibility on weaker signals even if 
it increases the hiss somewhat. The bass end is not quite so important, 
and if anything my published curves may somewhat exaggerate the output 
at the lf end, as many transmissions are themselves subject to a rapid 
fall off below 400Hz or so. By my allowing the deviation to be constant 
below 200Hz, the 1f end may be showing up at too high a level. On ssb I 
switch agc to fast, and very slowly sweep a constant high level carrier 
right across the i.f. passband, noting the levels and frequencies of 
the audio beat tones produced. If the response given shows tilts within 
the i.f. passband, then it is clear that some speech frequency 
tailoring is being added after the product detector, which might be 
unwelcome. By forcing the agc to give a constant level at the product 
detector, even when the filter is well down its skirt, one can see the 
presence of audio tailoring sometimes outside the i.f. passband. 

AM responses are taken by tuning a 3kHz modulated signal at 30 
per cent modulation such that around the centre of the passband the 3kHz 
signal is at its minimum. Depending on the filter width, the modulation 
frequency can be changed so that the optimum tuning point can be 
determined. A response plot can then be taken from 50Hz to 5kHz. 


Audio output power 


We note the point at which 10 per cent total harmonic distortion is 
reached of 1kHz modulation or beat note when the audio level is turned 
up. The voltage is noted across 8ohms and 4ohms where appropriate, the 
computer printing out the calculated wattage. Any internal loudspeaker 
is switched off for this test. 


Audio signal to noise 


If a rig seems to be giving a particularly poor or good ratio on fm 
within the audio amplifier, this is measured as the difference between 
1kHz modulation being switched on and off on a very strong carrier. The 
carrier can then be reduced in rf level until the s/n ratio deteriorates 
by 3dB. Sometimes where applicable I use a CCIR/ARM weighting filter as 
used in many audio applications with unity gain set at 2kHz to give a 
realistic reading. The higher the ratio the better, and in practice nbfm 
systems should attain well in excess of 50dB when the modulated signal 
is set to be 1V output (125mW). The test is often modified for rigs 
with synthesiser breakthrough, depending on where this gets into the 
audio, ie before or after the gain control. 


Audio inputs 


The microphone input stages of transmitters can have very varied 
sensitivities, and can be of medium or high impedance. Since many rigs 
from any particular manufacturer have the same mic input pin 
configuration, we recently made up a series of short adaptor leads with 
a common plug at one end to interconnect with a small interface box, and 
with the various plugs and pin connections the other end. 

Only audio live and earth and ptt line and its earth are 
interconnected. Any remaining pins on the rig's socket are left open 
circuit unless otherwise stated in the instruction manual. The 
interface box includes a switchable series capacitor to hold off dc, and 
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this has to be used for rigs such as Icom types. The ptt line simply 
goes to a toggle switch, whilst across the audio line on the input side 
of the capacitor is a bnc socket for interconnection to a series of load 
resistors etc. The box contains a ten-turn low impedance potentiometer 
for precise level setting, the output level being monitored if required 
on the bnc socket mentioned. The input to this pot is fed via an hf cut 
network from a bnc input socket; the network is required to keep out all 
traces of rf feedback from the box. The single or two-tone audio source 
comes from a Bruel and Kjaer 1902/2012 switched two-tone intermodulation 
test source, and one can vary the frequency and amplitude of the two 
sources as required. If one source is switched off, the other can be 
swept from lf to hf for taking transmitter responses on fm. 

A totally different technique, which I have recently evolved, is 
required for tx ssb responses. The tracking generator output from the 
Marconi 2382 at rf is mixed down with a _ crystal controlled source to 
audio frequency so that it sweeps from -5 to +5kHz through zero beat. A 
1kHz mixed product is first developed and the mic gain adjusted so that 
the pa output is delivering a maximum of 10 per cent of full power which 
keeps the output well below any alc threshold. The transmitter is then 
tuned in frequency very carefully so that the spectrum analyser picks up 
the rf from the pa output, after attenuation, within a 30Hz analyser 
resolution bandwidth. If the rig has only 100Hz steps, it may be 
necessary to replace the crystal controlled mixer source local 
oscillator by the Marconi 2019 generator to offset the input frequency 
slightly in order to peak up the entire system response. If there is no 
change of gain when the resolution bandwidth is reduced from, say, 1kHz 
down to 30Hz, then the test can be started. The rf analyser is then set 
to sweep from -5 to +5kHz of the frequency corresponding to where the 
output transmitted carrier would be. Gains throughout the system have 
to be very carefully adjusted to achieve the maximum possible dynamic 
range on the plot. 

Take a look at Fig 8.4, which is a plot of the transmitted ssb 
response of an Icom  IC745 showing sideband rejection, carrier 
breakthrough and the amazing sharp selectivity of the ssb filter with 
its flat top. You can see that the dynamic range plotted is well in 
excess of 80dB. Sometimes it is puzzling that the tx selectivity, ie 
i.f. passband, is somewhat better than that of the measured rx 
selectivity. This can be due to two factors: the first is that the 
i.f. filter may be operated in a bilateral mode, being switched into tx 
and rx circuitry with switching diodes in such a way that the source and 
load impedances on the filter are different in the two modes. The 
second problem is that reciprocal mixing local oscillator noise can make 
it impossible to measure receive selectivity economically. There might 
well be a noise floor or leakage problem introduced which precludes any 
selectivity measurement below, say, ~60dB. This should be borne in mind 
if you feel that there is any inconsistency between tx and rx 
measurements. In the tx plot, the audio signal itself is very clean as 
it is mixed from a_ crystal controlled local oscillator from the Marconi 
analyser output. As the scan is only 30Hz resolution bandwidth, 
reciprocal mixing effects are minimised in the plot. One could, of 
course, attack the inside of the rig and take an output from near the 
product detector at i.f. and mix it through to rf into the spectrum 
analyser, but I usually have insufficient time to do this on a regular 
basis. It is no good using a wobulation technique in which the rf 
signal is swept rapidly backwards and forwards in order to hold the agc 
line up, since a sweep that is fast enough would give hopelessly 
inaccurate results on almost all sharp skirted i.f. filters. One can 
take a plot when agc can be switched off, but I have then encountered 
dynamic range problems which, again, reduce the displayed range. 
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The af/rf response plots can also show the presence of audio 
tailoring and i.f. filter mismatching. Fig 8.5 shows transmitted 
response of the Collins KWM380 which has a gentle 1f roll off below 
800Hz or so, the passband above this being very linear. Now take a look 
at the passband of the Yaesu FT200 (Fig 8.6) which has a "W" shape. 
This is quite puzzling. Both the plots were taken in the same way, with 
the vertical scale considerably expanded to emphasise the response 
variations. 


Mic amp distortion 


One can estimate audio distortion in the audio section up to the 
balanced modulator by sending in to the riga fairly low frequency and 
examining the harmonics produced at rf within the i.f. passband. 600Hz 
audio would generate 1200 and 1800Hz carriers as well representing 
second and third harmonic audio distortion. There may well then be im 
products generated from the fundamental and harmonic distortions of the 
audio which are outside the i.f. passband. If the analyser can look 
far enough down, these may be detected. Using the same technique,you 
can find out quite a lot by comparing two-tone im plots with narrow and 
wide spacings between the audio tones. The audio and rfim products are 
predictable, and if you use a narrow enough resolution bandwidth and an 
appropriate scan per division, you can measure the frequency of each 
product. It is fascinating to compare the results with compressor 
switched in and out. This not only tends to increase the distortion 
dramatically within the i.f. passband, but it can also unfortunately 
increase the effective width of the transmission on speech transients. 
Take a look at some plots showing the presence of distortion coming in 
in the audio input/balanced modulator section of a transmitter. Fig 8.7 
shows an excellent plot of a Yaesu FT1 transmitter section having almost 
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Fig 8.4: AF/RF response plot of the IC745 tx showing very flat passband 
and extremely steep hf filtering. Note excellent dynamic range. 
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Fig 8.5: Expanded plot of Collins KWM 380 af/rf response showing 
audio 1f cut. 
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Fig 8.6: AF/RF ssb tx response plot of Yaesu FT200 with expanded 
scale to show passband ripple. 
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Fig 8.7: Two tone test on Yaesu FT1 showing almost complete lack of 
any audio distortion. Note the rf intermodulation products. 
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| Fig 8.8: As 8.7 but with processor switched in and rf power increased. 
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Fig 8.9: Two tone test on ssb tx showing bad F2-Fl1 audio component 
within i.f. passband. Note also the F2-Fl just outside passband. 
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Fig 8.10: Two tone test on ssb tx with rig producing almost every 
conceivable product at af and rf. 
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Fig 8.11: TS830 into Drake L7 linear at 1kW pep with two tones into mic 
input socket showing superb intermodulation performance. 
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Fig 8.12: IC751 into IC2KL linear at 520W pep with two tones into mic 
input socket showing poor intermodulation products. The linear is being 
overdriven very slightly. 
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Fig 8.13: IC751 into IC2KL linear at 400W pep with two tones into mic 
input socket. Plot shows dramatically improved intermodulation 
performance with only 1dB less output power, but at 28.5MHz. 
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Fig 8.14: Frequency response plot from mic input through tx on fm and 
demodulated with 750 S de-emphasis. 
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no audio distortion in a two-tone test. Fig 8.8 shows a two tone plot 
_(700/1700Hz) giving bad intermodulation distortion within the i.f. 
passband, 1 and 2.4kHz components being generated at af rather than rf. 
The third plot (Fig 8.9) shows various audio distortion products 
_ produced within the i.f. passband resulting from two tones, one a low 
_ audio frequency, the other a high one just below the i.f. filter cut 
off. Finally, the fourth plot (Fig 8.10) shows the increased audio 


| distortion present when a compressor/processor is switched in. 


_Two tone tests 


If two tones are sent through the system the output level can be 
_ adjusted to give various pep levels. Plots can be taken at each level 
in which the levels of each tone received from the transmitter as 
| carriers can be measured to give an approximate pep by calculation. 
Provided linearity is reasonably good, pep will be four times that of 
each of the carrier levels when they are the same. If the 
| intermodulation performance is poor, the predicted pep will be slightly 
optimistic as peaks of the envelope may be compressed. One can either 
measure pep more accurately in such circumstances by using a Bird pep 
meter, or a calibrated oscilloscope. We used an HP 250MHz scope for 
this, calibrating it first with a known single input carrier level, 
| setting this for a given deflection and then noting any increase on the 
two tone test. 

Note the three interesting two tone plots (Figs 8.11 and 8.12). The 
first is of a TS830 at 14.2MHz driving a Drake L7 linear to 1kW pep with 
alc adjusted. For this plot, the Trio's plate loading and tuning was 
| very carefully set up. You can see that the intermodulation products 
are extremely low. Compare this with an IC751 driving into an IC2KL 
“linear at 520W pep at 14.2MHz. The alc was accurately set as were the 
output power control position and mic gain. Note the greatly inferior 
| performance of solid state linear combination as compared with the valve 
PAs on the first one. This immediately shows that solid state PAs will 
‘have to be greatly improved before they can compare with valve types, 
‘other matters being equal. To be fair to the Icom set-up, take a look 
|at the plot for 400W pep at 28.5MHz (Fig 8.13). Third order products 
are way down, but the fifth orders are higher. Performance, however, is 
quite acceptable particularly considering the high frequency involved. 
One curiosity is the very fact that the third order products are below 
|/the fifth, and I have to assume this is due to some form of distortion 
| cancellation between the IC751 and IC2KL products. It all goes to show 
that you should use a solid state pa below its maximum rating. 520W pep 
is clearly pushing it too hard. 


|RF harmonics and spurii 


|There are two rf spectrum analysers in my lab, an HP8558B covering 
| 100kHz to 1500MHz, but with a displayed dynamic range which is never 
|more than about 70dB, and around 60dB at uhf unless you scan the 
/harmonic positions close in, and a Marconi 2382 which operates from 50Hz 
_to 400MHz but with a distortion free dynamic range better than 80dB and 
up to 85dB. The Marconi will, in future, always be used for hf rigs, 
‘but 144MHz and higher frequency rigs will still have to be checked on 
the old HP. A carrier is sent through the system just into alc and the 
analyser examined to check on harmonics and spurii. The test is carried 
out with a 50ohm high power attenuator dummy load on the output. 
|Unfortunately, some rigs develop spurii when incorrectly loaded, or 
drive slightly mismatched antennas. I might miss some problems here and 
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I rely on either being told about them, or noting any effects produced 
by the spurii. One early sample of Icom IC751 produced bad spurii on 
the 21MHz band when interconnected with a TH6 antenna via an ic AT500 
auto atu. Despite the TH6 having a good swr, I frequently noted that 
the atu would not match properly, and on insertion of a directional 
coupler on the transmitter output, which then fed through to the 
spectrum analyser, we then noted that the spurii were only around 13dB 
down, several MHz either side of the main carrier. This represented 
10 per cent power off frequency, and no wonder the atu could not match 
better than 2:1! There is a fairly easy fix available from the 
importers for this problem. 

It is important to look at spurii to check on such breakthroughs as 
transverter local oscillator products and various unwanted 
intermodulation products resulting from harmonics of the i.f. beating 
with harmonics of the local oscillator. In one 430MHz transverter a 
product was transmitted within the video passband of London's ITV Band 
IV Channel 23! This transverter was used for only two hours until its 
problems caused me to take it off the air immediately! The product 
causing the problem was three times 28MHz + 404MHz (488MHz), so watch 
out for this. Incidentally, the product was only around 20dB down on 
the main carrier level, so I was actually transmitting 2W of it at the 
antenna. 


FM measurements 


An fm rig is interconnected to a Marconi 2305 modulation test set via 
the usual attenuator dummy load. The 2305 is locked to a Rugby standard 
and is used for checking the frequency accuracy of both simplex and 
duplex modes. Frequency response plots are taken by generating a sweep 
into the mic input and either taking the de-emphasised output from the 
2305 into a B and K 2010 sweeping wave analyser, whose analysis 
frequency is the same as its audio oscillator output, and with its 
measurement output driving a B and K chart recorder or, alternatively, 
the actual audio level is measured in the 2305 and picked up by the 
computerised test set-up. A computer plot can then be made of 
de-emphasised response or of deviation produced. 

Fig 8.14 shows a typical B and K response plot of a Trio TS430S on fm 
with 750 S de-emphasis in the demodulation. Note the steep lf cut and 
excellent hf roll off given to avoid high modulation indices which would 
cause spreading. This necessarily meant cutting hf from too lowa 
frequency. Tone burst frequency and deviation can be awkward to measure 
if the tone burst is short, and the quickest way of checking frequency 
in such circumstances is to zero beat the received tone burst audio with 
that of a laboratory oscillator which is extremely accurate. The 2305 
can usually measure a short burst deviation quite accurately, but again 
it is sometimes necessary to look at it on a scope. Maximum and typical 
speech deviations are again measured on the 2305, when I shout into the 
microphone. 

Transmitted signal to noise ratio can be estimated by measuring 
received noise as deviation, with appropriate de-emphasis added, and the 
noise referred to a programmed deviation level. Various weighting 
filters can, of course, be incorporated in this measurement. One can 
check noise at various settings of the mic gain control with a 600ohm 
resistor across the interface box driving the mic socket. 


Frequency accuracy and drift 


Frequency displayed by the rig should be the equivalent frequency of a 
carrier if it were present on ssb, or of unmodulated fm and cw carriers 
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Plot showing 1kHz modulation with very slight audio second 


| harmonic and ripples including alternate sideband, carrier breakthrough 
| and so on. 
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_ Fig 8.16: Plot showing amplitude modulation ripple components on a 1kHz 
tone introduced into the mic socket. 
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Fig 8.17: Superb ripple rejection of Trio TS930S on 100W carrier 
established from 1kHz audio injection. 
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Fig 8.18: Plot shows third order IPs from a two tone source on a TS830S 


transverter drive well into alc, pa bias set at 50mA but screens 
switched off. Note the poor products. 
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Fig 8.19: Plot shows TS830S two tone transverter drive with pa set at 
60mA standing current and screens then earthed. Note improvement over 


previous plot. 
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bias voltage set at minimum and screens earthed. Note remarkable 
improvement in the intermodulation products. 
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Fig 8.21: Plot shows bandwidth occupancy of ssb 144MHz tx with speed 
processor switched on. 
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Fig 8.22: Plot shows bandwidth occupancy of ssb 144MHz tx with speed 
processor switched off. 
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produced. The Marconi 2305 includes a very accurate counter, Rugby 
locked, which is normally used, although I also have an eight digit 
Fluke counter, type 7261A which can be run on the computer bus, and 
which can also be Rugby locked. The Marconi analyser can also be used 
to measure frequency of any signal, including spurii, with an accurate 
readout, and it can also be locked to Rugby. One programme that we use 
is to measure frequency every ten seconds for about ten minutes to check 
frequency drift at any required power level. The results from this can 
show that many products, especially transverters, drift more than you 
might think as the crystal oscillator within them is affected by the pa 
components warming up. 


Modulation ripple 


When an ssb transmitter is drawing maximum current from its power 
supply, all too frequently the supply smoothing is severely degraded and 
the dc voltages have superimposed ac ripples, possibly even high 
frequency switched mode ones, causing amplitude modulation of the output 
signal. The figures opposite (Figs 8.15 and 8.16) show ripple 
introduced on a 430MHz multimode rig at 20W output when it was driven 
from its internal ac mains supply. The carrier was generated by a 1kHz 
audio tone. Note the ripple components on the carrier (wide frequency 
plot) and how much clearer they are on the plot looking at the carrier 
and either side’ of it with 50Hz per division and 3Hz resolution. You 
can see that the higher order hum harmonics are giving quite a high 
degree of ripple modulation as well as causing modulation in their own 
right ref the carrier which is not shown. I dare say the same test 
applied to some valve linear amplifiers could show why so many 
transmissions sound buzzy when the linear is switched on! This 
emphasises the importance of using a well regulated and smoothed 13.8V 
dc supply for solid state linears of various types. Note superb ripple 
free performance in Fig 8.17 of the Trio TS930S. 

Equipment working on dc is checked for current consumption either by 
using a very low resistance current meter, or with a Hall effect probe 
placed around the positive wire. Output from the probe can be taken to 
a scope allowing one to see the absolute maximum current drawn on 
transients which can be a lot higher than you think. It can also 
demonstrate various currents drawn against time when linears having rf 
switching are energised and de-energised by switching the rf input on 
and off. We noticed some nasty spikes when relays drop in and out. 


Transverter feeds 


Most rigs have a low rf level output socket which can be used for 
feeding transverters. When this facility is used there is usually a 
method by which the high output pa can be switched off; transmitter 
chapter gives more details of problems that arise. When testing the 
transverter output feed, the simplest way to check on maximum available 
level is to use two tones into the audio input and note the available 
power output for a specified intermodulation distortion. A good example 
of a rig having an excellent transverter drive facility is the TS830, 
with pa screens taken to deck, but the heaters left switched on. ALC is 
still active from the grids and so the transverter drive is limited by 
alc and has very low distortion, even if you provoke the microphone! 
Three plots were taken of the TS830's transverter output drive from 
two tone sources. The first (Fig 8.18) shows fairly poor third order 
distortion when the pa bias was adjusted for 50mA standing current with 
pa on, the screens being earthed in the normal way before the plot was 
taken. A load resistor on the transverter drive socket was unsoldered 
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some years ago to increase drive level, and I found it did not upset the 
main rig's performance at all, so this could be a useful modification. 
The next figure (Fig 8.19) shows a dramatic improvement in performance 
when the pa bias voltage was decreased to allow 60mA standing current as 
specified by Trio. This improvement shows what can be gained if you set 
up the rig carefully. The third (Fig 8.20) is fascinating as it is 
spectacularly better. In this case the grid bias was brought even 
closer to earth, and if the valve screens were energised, they would 
probably have blown up. In this configuration, grid current is produced 
the moment rf drive reaches a fairly low level on the grid, so the 
transverter output drive is reduced but to a level where the two tone 
intermodulation products can virtually be ignored. I find this 
fascinating as it shows what can be achieved with a bit of fiddling. 


Bandwidth occupation 


Many rigs tend to occupy more bandwidth in practice than any two tone 
tests can reveal because of poor attack times within the alc circuitry. 
It is difficult to measure this parameter accurately, but we did do some 
experiments with the Marconi 2382 by allowing it to scan up and down 
with a reasonably wide resolution bandwidth for several minutes whilst I 
was speaking into a microphone on various modes using many consonants 
and sibilants. The analyser was put into the peak hold mode so that 
each of the analysed frequency lines retained the peak level noted at 
any time. Some plots (see Figs 8.21 and 8.22) showed a surprisingly 
wide bandwidth occupancy, especially when a speech compressor was 
switched in. This test is useful on fm to show the total effect of 
spitching into an adjacent channel. The test can also show the presence 
of any noise introduced by excessive gain in the system after the 1.f. 
filter. This test, however, requires extremely wide dynamic range on 
the analyser, and sometimes it is easier to take away modulation but 
leave all the gains as set normally and wind up the analyser to look at 
the transmitted noise power over quite a wide bandwidth. 


VHF and uhf preamplifier measurements 


The most important measurements on a preamp are its gain, bandwidth, 
intermodulation performance and input noise figure. Many of the preamps 
reviewed in this book were tested in 1983 with a Hewlett Packard noise 
figure and gain measuring set which, when correctly used, can give quite 
accurate measurements. 

There are many pitfalls in its use and one has to be very careful to 
ensure that the measurement system bandwidth is substantially narrower 
than that of the preamp itself. If this is not so, then a very high Q 
amplifier of known noise figure and gain must be inserted in between the 
preamp under test and the noise figure measuring equipment. The noise 
figures and gains quoted when this system was used should be very 
accurate, but it has to be said that no noise figure measurement is 
likely to be better than 0.25dB accuracy, and probably 0.5dB. Another 
method has been to interconnect a Rohde and Schwarz SKTU noise figure 
meter source, connected with the shortest possible lead to the preamp 
with the output connected to a known good system. The system's agc must 
be switched off, and the noise level taken. This noise must be well 
above that of the system without the preamp connected. The noise source 
is then increased in level until the noise power on the output is 
doubled, ie has increased by 3dB. The noise figure of the system can 
then be noted from the meter scale on the SKTU. This method is less 
accurate, and to estimate the noise figure of the preamp one has to take 
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into account the performance of the following system, then calculate the 
preamp noise figure. 

Another reasonable way of estimating a preamp's sensitivity is to 
measure the improvement or degradation that it gives to a system having 
a known noise figure and sensitivity. Having measured the preamp gain, 
and the change in sensitivity, the noise figure can be calculated. The 
approximate noise figure of a receiver can be calculated from 12dB sinad 
sensitivity and measured effective band width of the complete system, 
and sometimes I have to use this method. 

In measuring preamp gain, there are many pitfalls. One can measure 
gain on a high level signal with a broad band power meter on the output 
and measure the level increase given from a known input signal, with the 
usual precautionary 10dB attenuator right on the preamp input. The gain 
thus derived may be accurate but as often as not, because the meter is 
broadbanded, it will add in the total energy of the wide band noise of 
the preamp at all frequencies, and any interfering rf levels picked up 
even by the 13V dc leads to it. For this reason this method has to be 
rejected and replaced by one in which a spectrum analyser is used which 
must be suitably isolated with an appropriate attenuator so that the 
load impedance on the preamp is very accurate. One can then put the 
source signal after its attenuator into the analyser system, to 
establish a datum reference level, and then insert the preamp in line 
and see how much less signal has to be sent to give the same datum 
level. The best technique is to use an analyser such as_ the Marconi 
2382 spectrum analyser to derive a sweeping attenuated signal source 
from it and returning the preamp output back to the analyser after 
calibrating the system gain without the preamp. The plots thus obtained 
usefully show both gain and bandwidth. Fig 8.23 is a typical plot 
showing gain and bandwidth of a preamplifier. The input level from the 
tracking generator attenuator was at -40dBm. The dB figures represent 
the actual gain of the preamp. 

For checking intermodulation distortion and input intercept point I 
use the same system as previously described for testing receiver inputs, 
but with the output from the preamp taken directly to a spectrum 
analyser. In this case one can easily see any desired ratio point and 
establish the input levels giving that ratio. In such a case it is much 
easier to take a series of different ratios and estimate the intercept 
point either from the 60dB ratio between causatory tones and third order 
im products, or from an extension of the graph to see where it cuts to 
give the theoretical point. A typical example is shown in Fig 8.24, the 
muTek SLNA144S, showing the 3rd order products at -60dB ref the main 
tones. Note the levels are output, not input levels. Since the input 
level is -33dBm, the intercept point is at -3dBm. 

For measuring the gain of 1296MHz preamps and their general 
performance, matters become a little more complex, as the Marconi 
generators work up to only 1040MHz. In this case I have to combine 
their outputs and mix these with a uhf muTek crystal controlled source 
to give an output on 1296MHz. One has to establish the precise input 
levels to the mixer, its output intermodulation performance, and its 
loss in order to achieve a known source signal. All the mixer ports are 
carefully loaded with 6dB or 10dB attenuators to obtain the best 
possible performance. The output is then taken through a 1296MHz 
interdigital filter of known loss and accurate impedance. The preamp or 
transverter can then be tested, but I have to admit that the results are 
less accurate, but adequate, when compared with the test results of 
products not requiring the mixer technique. A preamp can be used after 
the mixer, which has to have a substantially better intercept point at 
its output compared with the input stage under test. This technique is 
necessary only where the product is, itself, very good. 
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Chapter 9: 
TEST EQUIPMENT 


Any amateur station having facilities for transmitting on several bands 
should have some test equipment at hand, and whilst quite a lot of it is 
available on the amateur market, much of it has to be ex-government or 
large company surplus because of the cost when new. In addition to the 
batch of power meters reviewed separately, a few items have been checked 
through in detail; these might be worth considering for checking some of 
the parameters of equipment, and may well assist you in finding a fault 
quickly. All the items reviewed have worked very well in my own 
laboratory and shack, and can be recommended. Some expensive equipment 
is included for the interest of readers. 


Fluke 8060 


This 4.5 digit multimeter is by far the most comprehensive handheld 
meter that I have ever encountered. It measures both ac and dc volts 
and milliamps. Ohms ranges cover from 2000hms to a megohm range. The 
kilohms and megohms can be auto ranging, the highest range being 300 
megohms, while a conductance range is fitted, allowing measurements of 
up to 10,000 megohms for diode testing etc, a forward conductance range 
also being provided for diodes. Maximum fsd on the volts ranges is 
1,000V dc, and 750V ac, with a most sensitive range at 200mV fsd, the 
instrument giving at least four figures, and five if the first is a one 
(ie 1.9999 is normal fsd). What is particularly remarkable is that the 
instrument also incorporates a five digit frequency counter up to 
200kHz. We checked the accuracy at 10kHz and found it only one digit 
out, and thus accurate to 0.Olper cent, which is excellent. 

The instrument has decibel ranges, either referenced to OdBm equals 
0.775V or dBs relative to a level entering the instrument as the 
reference button is depressed. Providing one observes the instruction 
book rules, the decibel discrimination is to 0.01dB down to -40dB, and 
0.1dB to -60dB, below which the indication is to the nearest decibel, 
these quoted discriminations being those which apply when OdB was 
referred to 1V input. The dB indication will also, of course, cover 
positive values within the voltage range capability of the meter. 

The liquid crystal display has very high contrast and is delightfully 
easy to see. The meter works off an internal 9V PP3 battery, but an 
external socket can be used with a special 9V battery eliminator. Two 
test leads with prods are supplied, and the meter has three measurement 
sockets, amps ranges, common and volts/ohms ranges etc. The instrument 
also shows dc polarity. A buzzer continuity facility has three 
functions: visual indication only, buzzing indication, and off. A 
diode test facility gives a higher voltage to switch on diodes, allowing 
their forward and backward resistances to be checked, and this can be 
used to check transistors. 

We checked voltage and decibel accuracy. On sending 1V dc fromour 
laboratory standard calibrator, we were astonished to see a reading of 


104 


TEST EQUIPMENT 


1.0000V - thus to 0.01 per cent accuracy, since the last digit can be 
one number out. The ac response was well within +0.1dB from 10Hz to 
above 100kHz, the instrument being a _ true rms reading meter, which is 
excellent. We then measured the ac accuracy from a Hewlett-Packard 
synthesiser, and ac volts were within 0.5 per cent, whilst dBs were 
within 0.05dB around 1V. The rms circuits are very fast at higher 
voltages, but the meter takes several seconds to read very low levels to 
optimum accuracy. 

A range of accessories is available, including a carrying case, two 
types of temperature probe, a current transformer, two types of high 
voltage probe, two types of high frequency probe, current shunts, ac/dc 
current probe, deluxe test lead set, a slim flex test lead set, a 
variety of cables and adaptors, and a battery eliminator (recommended 
rather than a normal calculator type, if high voltages have to be 
measured when driven from an external supply). 

There are so many applications for this meter in checking and 
servicing amateur radio equipment to a high standard, and the built-in 
frequency meter, even if it doesn't cover rf, will be found very useful. 


Trio SM220 station monitor 


This Trio station monitor can be used as a very simple scope, but its 
main purpose is the provision of some excellent facilities for checking 
transmitter performance. It contains a two-tone source, allowing you to 
select either or both of them (1kHz and 1,575kHz) at an output level 
sufficient to drive most microphone input sockets. S0239 socket 
interconnections are provided for exciter output, feed to the linear, 
linear output and feed to the antenna atu, the system being particularly 
suitable for checking transmitters up to 30MHz, although higher 
frequencies can be examined. Switches are provided for checking out 
trapezoid patterns, and comparing the exciter output with linear output, 
allowing you to easily see if you are over-driving. The two-tone test 
shows superbly clearly if you have any intermodulation problems in the 
complete system. The timebase has several switched positions and is 
fitted with a variable control, with scanning rates of 10Hz to 100kHz. 

A panoramic adaptor is available as an optional extra, which can be 
driven from the first i.f. output from most Trio hf rigs. I checked 
out the performance with the BS-8 module, which is compatible with the 
TS830S and 940S models. The panoramic display can be set to look at 
+20kHz or 100kHz from the tuned frequency, and you can well imagine the 
appearance of the 144MHz ssb portion during a contest! The vertical 
amplifier, when used with. the panoramic adaptor, becomes logarithmic, 
thus around 80dB range being indicated. You should be able to see very 
weak as well as strong stations. 

On the 430 and 1296MHz bands you can immediately see if another 
station has popped up in the sideband section, and if you have an 
independent receiver, you will find the calibration of the screen 
sufficiently good to tune your receiver almost to the correct point to 
find out who it is off channel. Another excellent use by specialists is 
the complete monitoring of an entire beacon band when conditions are 
good, so that you can see immediately when distant beacons pop up out of 
the noise. 

The SM220 includes useful markers for the screen, and gain controls 
for X and Y amplifiers, with the usual additional scope basic functions. 
Some Trio transceivers also contain an output at i.f, obtained from 
after the main i.f. filters, and this can be plugged into the scope 
input to examine a received station's rf waveform. I highly recommend 
purchase of this unit, which is marketed at reasonable cost, and which I 
feel sure 1f and hf band operators would find especially useful. 
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Which authority 
do the authorities 
turn to ? 


Ours is a world where 
sophisticated communications 
are taken for granted. 

Radio communications, 
telecomms, TV and microwave 
are prime examples. Imagine 
what it takes to test the 
equipment. That’s where 
Marconi Instruments comes in. 

Our test instrumentation is 
designed and built using 
CADCAM, CADMAT, in-circuit 
ATE, computer-aided repair and 
other advanced technologies of 
the kind that you'd expect from a 
member of a major electronics 
group. 

In calibration, too, there’s no- 
one to touch us. W/e maintain no 
less than three Government- 
standard calibration service 
laboratories. 

The results include automatic 


Instruments 


modulation meters accurate to 
+0.5%.An NPL Mark Ill W/BCO 
attenuator that ensures signal 
generators with total RF output 
accuracy of + 1dB. 

And calibrations to National 
and International standards. 

Our customers include public 
authorities, defence and other 
Government Ministries, TV 
companies, state and private 
industries. 

It’s an international market and 
we reflect it with divisions in 
England and Scotland, offices in 
France, Germany and America, 
Spain and Hong Kong and 
representation in all five 
continents. In test 
instrumentation, we are the 
authority to whom the 
authorities turn. 


U.K.: Longacres, St. Albans, Herts AL4 OJN. 
Country Code 44 (0727) 59292 Telex: 23350. 
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Levell audio oscillators and meters 


The British company Levell Electronics in Barnet have become well 
established over the past 25 years with their excellent range of 
reasonably priced good quality products, most of which are battery 
operated. It is often useful to have a portable instrument around, and 
the audio oscillators have well below 0.1 per cent distortion and cover 
a frequency range from subsonic up to 150kHz, some models extending to 
over 1MHz. In general they have a 600ohm impedance, and accurate 
attenuators. Most of them can be supplied with built-in output 
meters. If you are interested in obtaining clean audio, one of these 
oscillators could be very helpful in aligning an ssb transmitter. Audio 
meters can be provided with accurate rf probes and high impedance 
attenuators for measuring frequencies up to 500MHz with almost no 
loading effect. The instruments are very reliable, although in amateur 
terms are expensive. 


Higher quality equipment 


There is such a vast array of expensive test equipment, very suitable 
for testing amateur radio gear, that it is very difficult to sort out 
which offers the best value for money if your standards are high. 
British equipment is now being introduced at very competitive prices, 
and whilst companies such as Hewlett Packard of the US make superb test 
equipment, prices are getting out of reach of smaller companies trading 
in the amateur radio field. I thought it might be of interest to detail 
some products which are excellent for measuring amateur equipment. 


Marconi 2019 rf signal generator 


Generators such as_ the HP8640B, whilst offering superb performance, are 
now very awkward to use and cannot be computer bus controlled. The 
Marconi 2019 generator offers complete computer control of frequency, rf 
output level and modulation from below 80kHz to 1040MHz. A 10MHz 
crystal-controlled standard is used as the basis of the internal 
synthesiser-operated oscillators, which achieve a remarkable stability. 
One just has to punch in the frequency required, and then an incremental 
frequency, which allows you to go up and down in channels from the 
chosen frequency, thus making channellised equipment simple to test. 
Output level can be entered as dBm or V, the range being -127dBm to 
+13dBm (+7dBm for am). Output level versus frequency is remarkably 
constant. As well as employing 10dB attenuators, the fine adjustment 
of level is controlled with a variable gain output amplifier operated by 
the microprocessor. This allows increments of a fraction of a GB. 

The 2019 has five internal audio frequencies for modulation, 300 and 
400Hz, 1, 3 and 6kHz. Any can be selected for a.m. or fm, witha 
programmable deviation or modulation depth to a good accuracy. You can 
also use external modulation and a modification is available to accept a 
stereo encoded waveform. There are many interesting facilities including 
internal stores holding frequency, output level and modulation details. 
It can be locked to an external Rugby standard which then gives a 
remarkable frequency stability and accuracy. Phase modulation has now 
been added in a new version known as the 2019A. 

One might ask how the 2019 compares with the HP8640B. Operational 
convenience of the 2019 is far superior, and modulation distortion is 
significantly better, typically being well below 0.1 per cent on fm and 
around 0.5 per cent on a.m, even at high modulation levels. The only 
parameter not quite so good is the off channel amplitude and phase 
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noise, but the difference is not as great as you might imagine, yet the 
Marconi costs quite a lot less. A less expensive model has just been 
introduced, known as the 2022, at just over half the price, with 
specifications that are rather more relaxed, but which in practice are 
far better than claimed. 


Marconi 2305 modulation and frequency test meter 


This instrument was introduced in 1983, and measures frequency with 10Hz 
resolution, frequency deviation, modulation frequency, amplitude 
modulation depth, signal to noise ratio and rf power, although the last 
parameter's range is limited. Normal commercial de-emphases are 
included, as well as various band pass filters which allow one to select 
the most appropriate measurement bandwidth. This instrument is entirely 
digital, and the microprocessor control allows all functions. to be 
computer bus operated, making for a useful test system. The meter locks 
up onto an input carrier in a fraction of a second, enabling you to read 
peak or rms_ deviation etc. It is suitable for measuring both 
| communications systems and wide deviation broadcast equipment. There is 
an optional distortion meter module, which can give indications at a few 
) spot frequencies. Although minimum distortion measurable is just below 
_ 0.1 per cent, my experience has been that for the highest quality work 
_ the older 2300B has even less inherent distortion and is better suited 
€or wide deviation low distortion alignment. Instruments such as this 
allow one to check a rig's deviation in just a few seconds, rather than 
the minutes it used to take with manually tuned models. 


Marconi 2382 spectrum analyser 


This brand new instrument covers the frequency range from below 100Hz to 
400MHz, and is again completely microprocessor controlled and computer 
bus operable. It can be directly interconnected with plotters such as 
the HP7470A which allows for an entire screen dump in only two minutes 
or so. Resolution bandwidths are from 3Hz to I1MHz, whilst span per 
division is from 10Hz to 40MHz. It is rather astonishing that Marconi 
have achieved the display of around 90dB dynamic range on the screen, 
but for smaller level differences there is the facility of displaying 
0.5, 1, 2, 5 as well as 10dB per vertical division. There are two 
internal "save" stores allewing you to take two separate plots before 
printing out, and you can also plot "save" A minus "save" B in order to 
see differences more clearly. Frequently used control settings can be 
put into any of nine parameter stores which can be rapidly accessed. A 
tracking generator output is provided, giving pre-set levels from -10 to 
-20€B (500hms) and it is possible to set a nominal overall response 
through a system and then check for variations, eg you can compare the 
straight through response through a switchable pre-amp with that of the 
pre-amp switched in. The input attenuators can be set in automatic or 
manual mode, and the flexibility is so astonishing that tests can be 
achieved in seconds which would have taken a sizeable chunk of an hour 
with an older analogue instrument. Particularly useful is the 
incremental frequency control, which allows you to step up or down by 
any required increment. An example of this would be the insertion of 
14.2MHz increments after you have set a transmitter at that frequency, 
enabling you to look at the harmonics, with stunning resolution, in 
seconds. 

The analyser also includes a demodulator and built-in speaker, 
accurate frequency indication and details of modulation depth etc. If 
you compare the facilities with its rivals, you will notice the 
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excellent value for money. It is a great pity, though, that the highest 
frequency has been set at 400 rather than 500MHz. There are many 
interfacing facilities offered, including rgb output, i.f. outputs and 
external frequency standard input. You can also key in plenty of words 
onto the top of the plots, as shown on many of the illustrations in this 
book. As with other Marconi equipment, if you are a professional 
engineer I strongly recommend you take a look at it. 


Racal 9303 rf power meter 


This microprocessor-controlled instrument can also be operated from a 
computer bus, and measure level from as low as 30 V (-77dBm) to 3V 
(+23dBm) from 10kHz to 2GHz. It is supplied complete with a head which 
has an N socket and plug for the specified impedance, usually 50ohms. A 
50ohm dummy load is provided, and so it can measure power or voltage in 
a 500hm circuit, or into a load, as well as being available as a high 
impedance measuring device. Facilities include calculated power for 
various impedances, relative dB, and accurate calibration for any 
required frequency within the instrument's range. My own instrument is 
normally better than 0.2dB accuracy, approaching 0.1dB, at most 
intermediate levels. A very accurate internal calibration source can be 
used to calibrate the loss of an external power attenuator, and 
corrections can be inserted for frequency, thus allowing the meter to 
read up to 1 kW indicated in normal circumstances, although the power 
through the head itself should be not more than 200mW. It is 
particularly interesting that it can read extremely low levels 
accurately by using a noise subtraction technique, and thus high values 
of attenuation can be measured closely. Once again, an excellent 
British product, but if only Racal could supply a head with directional 
coupler which would allow one to measure much higher powers in line. An 
audio version is also available, incidentally. 


HP 8903A audio analyser 


This truly remarkable instrument includes a programmable audio signal 
generator (20Hz to 100kHz) with source distortion significantly below 
0.01 per cent, and around 0.001 per cent at 1kHz! The 600ohm source can 
be used in unbalanced or pseudo-balanced modes, and can deliver voltage 
EMFs from lmV to 6V in any programmable increments. It has a built-in 
sweeping function in the oscillator section. The metering part measures 
input frequency very accurately, and includes a superb digital dc/ac 
millivolt meter. The entire instrument can be_ set to read the total 
harmonic distortion of any audio frequency within its range in just over 
one second, down to a lower limit of around 0.002 per cent, provided the 
source signal is above 50mV. Normal and distortion levels can be 
indicated in volts, power, and dBs referenced to 1V (dBV), or to any 
keyed in reference level which may be the level actually entering the 
instrument at the start. 

Measurement input is-again switchable unbalanced/pseudo-balanced, and 
the high input impedance of 100 kohms is coupled with remarkable front 
end dynamic range characteristics, making it possible to measure levels 
as low as a few microvolts from a low source impedance quite accurately. 
This facility is used to provide an automatic signal to noise 
measurement coupled with the internal oscillator, and I have actually 
seen it display better than 100dB s/n ratios. 400Hz high pass, and both 
30kHz and 80kHz low pass filters can be switched in, as well asa 
specified weighting filter (eg CCIR option). The instrument has a sinad 
mode which makes it especially suitable for indicating very poor signal 
to noise ratios, in which one can lock the automatic notch to an input 
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or predetermined frequency. This has been very much the heart of 
testing many of the audio sections of receivers, and when combined with 
the Marconi 2305, of fm transmitters. Unfortunately, the distortion 
notch is not quite sharp enough at the top, and one has to allow for 
this when it is used to measure sinad ratios on narrower filters. 
Unfortunately the instrument is now well over twice as expensive as it 
was when first introduced. 


Mini circuits lab components 


This company produces some extremely high quality hybrid transformers, 
enabling you to connect two input circuits to give one common output, 
without the two sources reacting significantly on one another, the 
through attenuation being only just over 3dB from each input to output. 
They can be supplied in many different versions, which include all the 
normally used coaxial sockets, and some of them cover a usefully wide 
frequency range, eg 10 to 1000MHz. Considering the excellent 
performances, prices are reasonable. This firm also sells a wide 
variety of mixers that can give predictable performances from 
appropriate local oscillator levels. I currently use two different 
models which can mix up or down for many applications, the through loss 
being typically just over 6dB when in the mixing mode. These mixers 
combined with the Marconi 2019 signal generator can of course allow one 
to have a ready made simple rx converter with the output interconnected 
to a suitable receiver. 

If you choose a suitable i.f. and local oscillator frequency, you 
can, of course, monitor frequencies right up to 1GHz and beyond, with a 
performance far outclassing many of the scanning receivers! You would 
need only to add rf input and i.f. filters, and possibly a good rf 
preamp to obtain a performance which would then surpass any normal 
scanning rig available, and I have used the set-up with a very hot 
preamp and my discone for various monitoring purposes, with spectacular 
results. 
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YOUR RELATIONSHIP 
WITH THE DEALER 


As a consultant to trading standards and consumer organisations for many 
years, I have been involved with court cases (with judge and both 
parties present in my laboratory) to sort out which side is in the 
right. My evidence is normally of a technical nature, involving the 
checking of performance or facilities against published specifications. 
There have been many horror stories in which amateurs have complained 
bitterly about after sales service or false claims by advertisers, so it 
seems appropriate to pass on a few tips. 


The relationship with your dealer 


Most dealers are helpful, reliable and give a good after-sales service. 
On the other hand, we should realise that although shop staff have 
amateur radio licences, they are in business to earn a living. 

Good shops invest in the future, as they know that a customer will 
come back again if they get good service. It is after-sales service 
that is crucially important to a dealer's reputation, and the prospects 
of good future business. The "bush telegraph" system buzzes amongst 
amateurs about a dealer who is letting customers down. Over the last 
few years thousands of new amateurs have become active, and spent a lot 
of money. Unfortunately a few shops would seem to have adopted an 
attitude of "there is another fool around the corner every minute". 
Recently though, there have been fewer new licencees, so less equipment 
has been sold. This has sorted out the men from the boys amongst 
dealers. If you have been licensed for a while then you will already 
know the dealers who have given you the best service. But before you 
contemplate setting up your very first station, talk to a few amateurs 
at your local radio club. Talk to those who have been licensed for 
quite a while, and therefore know the ropes. 

There is obviously a certain amount of brand loyalty, so you might 
find an old hand favouring one emporium over another because of the 
brands that are stocked rather than the efficiency of service. You may 
learn to avoid one or two dealers who might have a poor reputation for 
servicing work - in or out of guarantee. This is often the main crunch, 
for it is sometimes better to accept slightly less discount for the sake 
of a good insurance policy in selecting the dealer who can offer fast 
repairs and who does not supply a rig back to you either in a worse 
state than when you gave it to him, or with the basic fault only partly 
fixed. 

It is unfair to spend too much talking time at a shop unless you 
really mean to purchase something, or you are a regular customer. If 
you are unfair to a dealer, then he may not give you service better than 
he legally has to; but I have always found that if you are honest and 
approach the dealer with the right attitude, he will go far beyond his 
legal obligations in order to help you. So, it is worth cultivating a 
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good relationship with the dealer, and the same applies to his 
relationship with you. If you are known to be someone who keeps touting 
from dealer to dealer to gain another few per cent discount you may 
become a little unpopular, for most dealers are very friendly to one 
another (as they should be) even if they are heavily in competition. An 
awkward customer soon becomes known to dealers, in the same way as a bad 
shop will not last very long, unless it is lucky. 


New but faulty 


Amateur radio equipment is frequently so complex that there is almost 
bound to be the odd little problem with a number of new products. 
Sometimes the design may be at fault, whereas on others the problem 
could be due to your own "finger trouble". If you detect a problem with 
a piece of new equipment, then look especially closely at the 
instruction book. Frequently you will see the answer before your eyes! 
You should already have looked at the book before you used the rig, but 
I have a theory that those of us who are a little blase need a special 
page with a headline "desperately urgent instructions for those who do 
not normally read them...". 

Once you are absolutely sure that the set really is faulty, then take 
it back to the shop and tell them in a co-operative manner. The shop 
should then take care of the matter, perhaps check it through with you, 
and then offer one of three alternatives. They will either offer your 
money back, offer to repair it, or immediately offer a replacement. 
Let's take a look at your legal rights. 

If you purchase a piece of equipment which you can prove is either 
faulty or does not perform to the published specification or in the way 
the dealer led you to believe it would, you most definitely have a right 
to demand your money back. This is the law of the land, but one of the 
problems is that you may have to prove the fault or false claim to the 
dealer. You should wave your legal stick only if you have first tried 
sweet reason. On many occasions in my experience, the dealer will take 
the rig, saying he will let you know when it is repaired, and leave you 
without a rig for weeks rather than days. The legal situation here is 
extremely important. Once you return a faulty rig, you must demand your 
money back, or commit yourself to a replacement or a repair at that 
time. If when accepting a repair you specify a time within which you 
expect the repair to be carried out (and this is agreed by the dealer) 
or the dealer says it will be repaired within a specified time, once the 
time limit is exceeded you may demand your money back. 

There are three important parliamentary Acts which should concern 
you: "The Sale of Goods Act", "The Fair Trading Act" and "The Trade 
Descriptions Act". British law is surprisingly heavily on the 
consumer's side, and whilst I tend to represent consumers as often as 
not, in some respects the trade has quite a raw deal. This has arisen 
because some shops have been rogues in the past, and as with so many 
things today, the society we live in has over-compensated to prevent the 
problem occurring. 

You can take matters further if you feel you need to. If you 
purchase a piece of equipment that is faulty, you can even demand that 
the shop pays your expenses in returning it, as well as returning your 
money. If, when you agreed to purchase, you stated that an important 
reason for purchase was for a specific occasion, and delivery to you 
gave you very little time to put matters right, you could claim damages 
for the disappointment, embarrassment or upset of others caused by the 
problem. 

A dealer may have to order for you a piece of equipment which is not 
normally stocked, and is an unusual item. If you make it clear at the 
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time the order is placed that it is required by a specific date, but it 
is delivered in a faulty condition, then the dealer should take it 
back and refund your money even if the fault is a relatively minor one. 
The dealer could then find himself with something that is difficult to 
sell. But it is the dealer's responsibility, as he accepted your order 
in the first place. 

If a dealer advertises a product at a stated price in his window or 
in an advertisement, the price is valid at the time displayed, or for 
the currency of the magazine in question (eg for the month of issue). 
This is called an "offer to treat". The dealer can refuse to confirm 
the offer, but there could be a problem if it is not refused to others 
at the time. Furthermore, an advertised price must be the dealer's 
offer price, and if you accept it there can then be a legal and binding 
contract for him to supply, and for you to purchase. 

Here is an important point; consider an advertisement including 
prices of imported goods and an invitation to purchase, either through 
the post sending a cheque, money order, or details of your bank card 
etc. By law the advertiser is obliged to supply you at the advertised 
price unless he is out of stock. The Trade Descriptions Act 1968 makes 
it an offence to "offer for supply" goods at one price, when in fact 
they are being offered at a higher price, even if no sale takes place at 
all. This has plugged the loophole in the Sale of Goods Act and 
consequential breaches of contract, because the TDA deals with offers 
and supplies whereas "sale" has a restrictive meaning. If there have 
been marked currency fluctuations between the time the advertisement was 
placed, and its publication, the dealer still has to abide by the 
quotation. There is only one get-out clause that can be used by a 
dealer to offset this problem. If in the same advertisement words such 
as "all prices subject to confirmation" or "prices. subject to 
international currency fluctuations" and so on appear, then you may find 
that you will have to pay more to conclude the contract. This 
disclaimer must be reasonably conspicuous. I recently had this very 
situation occur when trying to buy valves from a company at current 
advertised prices. After I was told the products were actually in 
stock, some of the prices quoted on the phone were nearly double those 
in the ad, but there was no exclusion clause. The advertisement clearly 
infringed the Trade Descriptions Act. 

Neither dealers or amateurs should feel I have been rather heavy in 
the previous paragraphs. It is stressed that you should do everything 
possible to sort out a matter amicably, and become heavy only if 
absolutely necessary. You may win a battle, but it is probable the 
dealer will not want to do business with you again, and other dealers 
may well hear of the incident, the consequence being that you could have 
quite a bad time with them. On the other hand a bad dealer, with whom 
it may be necessary to wield a stick, will almost certainly have a bad 
reputation with the trade as well as other amateurs, and it is in such 
circumstances that another dealer may well want to grab your business, 
and hopefully show you much more co-operation. 


Grey imports 


Some makes of equipment are available from almost all shops, whilst 
other brands have an official importer or importers who appoint there 
own official dealers. This has resulted in some shops who are not 
appointed dealers for a brand, importing the brand perhaps with a 
different name, from the European continent, from the US, or even from 
Japan as a parallel import. The main importer has no legal liability to 
offer after sales service (or to supply spares) for goods that have not 
passed through his organisation, and thus a problem occurs when 
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something goes wrong with what is nicknamed "a grey import". The main 
importer normally keeps a vast stock of spares and has an excellent 
service department with personnel trained to service the brands’ they 
represent. 

I have received a stream of complaints, unfortunately, from amateurs 
who have purchased grey imports and who either cannot get them properly 
serviced, or have experienced weeks or months without their faulty rigs. 
Some are in and others out of guarantee. In almost every case they 
admit they will never again buy a grey import but they realise the 
damage has already been done. Some grey import dealers can, of course, 
provide a helpful after sales service, and have adequate service 
departments. The brand names might also be different, eg Kenwood 
instead of Trio, and possibly with a lower price. Generally it is for 
you to decide whether the after sales service facilities are as good as 
you expect them to be. Many importers and dealers have spent £50,000 or 
more on test gear, and have highly skilled engineers on the premises, 
but I wonder if the odd dealer just has a rather mediocre set of test 
equipment. A grey importer may well have large stocks of new models, 
but what about spare parts for all the rigs stocked? He may also have a 
problem giving appropriate advice about a brand, whereas’- the 
officially appointed dealer should either have all the answers at his 
fingertips, or can telex the manufacturer for an early reply. 


Honesty with the dealer 


Sometimes your own negligence can damage a product, even soon after you 
have bought it. The dealer is very likely to know by the evidence 
whether the problem is caused by your negligence or a genuine fault. If 
you try to fool the dealer by claiming that, for example, the pa 
transistors blew when you first used them into a perfect load but in 
reality you drove them into open circuit, then you will have a tough 
battle. If you admit your error the dealer will almost certainly help 
you more than he needs to. Modifying a rig may invalidate not only the 
guarantee, but many of your legal rights. If you tweak presets 
internally to increase power, for example, and blow the rig, you will 
have to pay for all the damage. A dealer can often tell if a preset has 
been altered long after manufacture, even if you have attempted to put 
it back where it had been originally. Little marks on the track or 
spindle can give the game dway. For the reasons described I strongly 
advise you not to fiddle with modern rigs, at least for the first few 
months or so, unless you know the circuitry. 


Reserving your rights 


If you have to take back a piece of equipment, you may choose to accept 
a repair under the conditions that you can ask for your money back if 
the repair takes too long, or is inadequate. You must make this 
requirement known before agreeing to accept a repair; the agreement is 
once again a binding contract. If you omit to reserve your rights, then 
you are highly likely to lose them in law. The agreement should be 
written on your receipt. 

If you require delivery of a piece of equipment by a certain date, ie 
a contest or your holiday, you must make this known at the time you 
contract to purchase. The contract is null and void if it is not 
completed by the agreed time. 

A contracted purchase agreement holds on delivery even if the price 
has increased in the meantime, unless the dealer specifies at the time 
of contract that the final price is subject to variation for a stated 
reason. 
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Part~-exchange 


If you arrange a part-exchange deal with new equipment for old, matters 
become very complicated. The basic position if a contract is terminated 
with the agreement of both parties, is that all matters should revert to 
the situation that pertained before the original contract was made. 
This should mean that you will get your old rig back as well as any 
part~exchange cash, but what happens when the dealer has already sold 
your old equipment? If you cannot come to an agreement as to the cash 
value of your old rig, it will have to be subject to arbitration, which 
in effect means that it will go to law, and it may be that only the 
legal profession wins in the end! Both you and the dealer, therefore, 
will need to keep cool and do everything possible to come to an 
agreement. You should think of this situation when you = are 
part-exchanging, and it could be more important for you to find out 
about the dealer's reputation, and whether you are absolutely certain 
that you want the new rig. 


Buying secondhand equipment 


Many of the laws applying to purchasing goods also apply to deals 
between private individuals. If you answer an ad, and purchase 
equipment which is not working as advertised, or as you were told it 
was, you have strong rights to recover all your costs, and cancel the 
deal. Matters are complicated though, and space precludes going into 
great detail. Suffice it to say that any licensed amateur who sells a 
piece of dubious equipment to another will soon get a bad reputation, 
and most realise this. In my experience, amateurs are normally 
understanding and helpful if something goes badly wrong in a private 
sale. There is thus a partial safeguard in doing a deal with a licensed 
amateur whose details are freely available in the RSGB Callbook. Always 
be careful if you are dealing with someone not in the Callbook. After 
all, they could be a pirate operator who doesn't care twopence about 
integrity. ' 

A considerable amount of equipment is stolen every year, and sooner 
or later it could appear for sale somewhere else. Take a look at the 
serial number which you can always check with the importer. If the 
number has been defaced, the rig may have been stolen at some point. 
Would any honest amateur want to deface a serial number? It has been 
reported to me that at least one grey importer has béen known to deface 
or remove serial numbers, possibly to prevent his sources being 
discovered. Since police and insurance companies appreciate serial 
numbers, their removal is to be strongly deprecated. If you notice a 
defaced serial number, be suspicious; you will be doing the entire 
amateur fraternity a favour if you inform the police who can then 
investigate the situation. Don't forget that whilst a theft may have 
been committed way back down the line, each person who has bought and 
sold a stolen rig is implicated to a degree, and the final attempting 
seller may well lose the rig and the money he paid for it. This should 
discourage anybody from purchasing a rig with a defaced serial number. 
It follows that you would be wise to keep a note of the serial numbers 
of all your equipment. 


Finally, it is worth pointing out the implications of the Unfair 
Contract Terms Act 1977. In the past, you might have purchased a piece 
of equipment, and either at the bottom of the invoice, or on its back, 
was found a whole stack of conditions of sale, and some comments 
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concerning arrangements for after sales service and so on. You might 
have been invited to sign a receipt, which on closer examination could 
have also been your signed acceptance of the dealer's conditions of 
sale. The 1977 Act makes any restrictive conditions non-operative, thus 
making it impossible to remove any legal rights even if you have signed 
the dealer's paperwork which might include restrictions. Typical 
examples of illegal restrictions would be: "Parts guaranteed for a 
year, but a labour charge may be made for faults developing three months 
after purchase", or, "Guaranteed for one year, but valves guaranteed for 
only three months". 

If you can prove that a pa valve was of faulty construction after a 
three month period, rather than a failure caused by misuse, then you 
have a right to a replacement valve. But on the other hand you may well 
find it extremely difficult to prove that the valve was itself faulty! 

I have done my best in this article to point out some aspects of the 
law which may be of use, but the law is so complex, and changes so fast, 
that I strongly urge anyone getting into difficulties to take 
professional advice, possibly from the Citizens' Advice Bureau or local 
Law Centre, at an early stage. 
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Alinco ELH-230D 


144MHz solid state linear/rf preamp 


FACILITIES : Frequency band: 144-148MHz. Modes: all normal modes. 
Nominal output pwr capability 30W. Input requirements: nominally 3W 
input for 30W output. Front panel: rx preamp on/off, linear amp on/off 
Note the latter has a three-position switch which can also switch 10V 
internally regulated dc from the 13V supply to the linear for driving 
handy talkies. Four LEDs indicating tx on/off, 13V input on/off, 10V 
on/off and rx preamp on/off. Back panel: $0239s for rf in/out. Socket 
with three connections for 13V dc input, earth, and hard ptt changeover 
from rig (where suitable). Miniature socket for delivering 10V de to 
feed an ext rig. Underneath chassis is a two-position slide switch for 
selecting instantaneous or delayed return to rx. Delayed return is 
approximately one second. Case includes heatsink across top cover. 
Supplied with mobile mounting bracket and power lead. 


SUBJECTIVE TESTS AND ERGONOMICS: This small but handy linear is well 
presented and extremely easy to operate. Many handy talkies are 
designed to work on a maximum of around 10.8V dc, which is often very 
inconvenient if you have only 13V available. The linear contains a 
regulator circuit which can deliver up to 1A at 10V dc to power a 
handheld. The rig seems ideal for use on fm, but I have some 
reservations about the ssb performance on tx, the main one being that 
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300mW input drive is required to bring the rf sensing circuits over to 
tx. Since the hold time is rather short, the linear is likely to be 
continually going back to rx, and many syllables may not be loud enough 
to pull the rig over to tx. The rf sensing should have required only 
50mW to pull over. 

Another problem is that it has rather more gain than is inferred by 
specifications. I do not advise driving it on ssb at more than 1.5W pep 
input, as higher drive levels will drive the pa much too hard, causing 
marked splatter. When sensibly driven, the linear worked quite well on 
tx, but the preamp was poor. 

This unit has been criticised by some amateurs, but judging by the 
review sample the comments were not fully justified, for if you 
apply the right drive levels, output should not be much different from 
the average input that it would be receiving from a properly controlled 
rig delivering 1.5W pep max. It is probable that this linear's poor 
reputation is due to it being overdriven at 3W or more by too many 
users. In normal operation, the linear will require at least a 5A 
supply, plus any additional current required if the 10V regulated output 
facility is used. You will, of course, notice that the linear gets quite 
hot, especially on fm, so good ventilation is strongly recommended. 


LABORATORY TESTS: We interconnected the unit with a Trio TS-711 
transceiver via an appropriate power pad, with Bird Thruline wattmeters 
on the input and output of the linear, the load being our Rohde & 
Schwarz 30dB power attenuator. The output from this fed a Racal 9303 
power meter, a Marconi 2382 spectrum analyser, or an HP 8558B analyser. 
Single and two tone tests were applied from levels of 500mW, 1W, 3W and 
4W. 2W was also measured on single carrier. The input swr measured 
adequately at around 1.45:1, with linear on tx, but was a bad 1.8:1 with 
linear off, around 25% through power loss occurring. On tx an 
unfavourable lead length could boost or even reduce the apparent power 
gain, which could be another reason for the linear giving excessive 
output power. At 1W drive from a stabilised source impedance, we 
achieved nearly 20W output, whilst 3W produced 35W output from a single 
carrier. This shows, for the 3W drive level, output compression at 
about 2.5dB, which is grossly excessive. Two tone tests at 0.5 and 1W 
pep input showed the intermodulation products on the output to be quite 
acceptable, some third order distortion from the Trio actually 
cancelling slightly, whilst fifth orders were not bad. Interpreting the 
plots, the average third order distortion would seem to be about -30dB. 
When we drove the linear with 3W pep however, intermodulation products 
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increased dramatically to around -21dB, with very high orders quite 
noticeable. You might get away with this as a mobile, but certainly not 
from a home base or. fixed portable situation. FM should be perfectly 
satisfactory though at up to 3W drive to the linear. At full input 
drive, we were pleased to see no significant harmonics on the output, 
these being below -65dB second and third harmonic. The rig required 
300mW drive to cause tx. 

The received preamp had a remarkably good rf intercept point of 
+14dBm with an in-band gain averaging 10dB, falling to unity gain at 
around 45MHz bandwidth - too wide. The preamp input noise figure is, as 
supplied, at around 6dB, but after alignment it improved to 
approximately 3dB. On rx, the severe relay and wiring mismatches 
degraded the main rig's sensitivity by up to 6dB, dependent upon the 
cable length used between linear and transceiver when the preamp was 
switched off, and this is a serious problem. We did manage to improve 
the preamp by adjusting its front end trimmer when switched in. The 
realignment slightly reduced the in-band gain. 


CONCLUSIONS: Whilst this linear gives quite an acceptable performance 
on tx, if you are very careful with the drive levels on ssb, it is 
excellent for fm. Unfortunately, the very bad swr on tx and rx when the 
rig is switched off could cause problems on tx to the main rig, and is 
highly likely to deteriorate the rig's rx sensitivity. There are too 
Many snags with this model for me to recommend it. 


Single carrier tests: 
Drive power Output power Current drawn 


0.5W 9.5W 2.8A 
1W 18.8W Seay N 
2W : 30W 4.6A 
3W 35.5W 5A 


Input swr: 1.45:1 with linear on; 1.8:1 with linear off 
Harmonics and spurii: all below -65dB ref full output 
Input drive required to rf sense linear: approx 300mW 
Through loss: approx 1.4dB 


PREAMP SECTION 
Calculated input intercept point: +14dBm 
Inband gain: 10dB 
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AOR AR2001 ___.. 


VHF/UHF scanning receiver 


FACILITIES: Frequency coverage: 25-550MHz. Modes: am, nbfm and wfn. 

Tuning: key pad entry and up/down buttons with selectable 5, 12.5 and 

25kHz channels. 20 mems incl frequency and mode, priority channel, 
) normal and programmable scan, fast/slow scanning rate, digital clock 
- functions, scan start/stop. Additional front panel facilities incl audio 
gain with pwr on/off, squelch, dial illumination on/off, key pad lock 
on/off, and 4x5 matrix key pad (keys underneath plastic membrane cover). 
Large lcd frequency display with comprehensive status indications. Spkr 
mounted underneath front of rig and four feet fitted. Back panel: 
50chm BNC socket for antenna, switchable 10dB attenuator, 3.5mm ext spkr 
jack and special three-pin socket for 13V dc with lead/plug supplied. A 
telescopic whip with a right angle BNC plug is supplied with the rig. A 
mobile mount (MB2001) is available as an optional extra. An optional 
RS232 interface lead is also available which allows frequency and many 
other facilities to be driven from a computer. This lead has to be 
fitted internally and requires careful soldering etc and you have to 
write your own software. 


SUBJECTIVE TESTS AND ERGONOMICS: Although this small scanning receiver 
performs well in comparison with other models on the market, the 
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ergonomics are poor and I found the key pad awkward. A conventional 
button pad would have been much better. A plus point is that you can 
use the receiver over a wide frequency range, and it can therefore be 
used as an i.f. for many purposes. The up/down buttons can be held down 
to allow the receiver to scan, but this speed is annoyingly slow, and I 
very much prefer a click step tuning wheel as on the Yaesu FRG9600 (see 
review). In general use sensitivity was found surprisingly good for a 
wide coverage rig, but some rfim problems developed from Band II fm 
radio when using a discone antenna. Performance on the air band and 
various pmr bands was good, although reciprocal mixing performance was 
not particularly good, although selectivity was quite satisfactory, the 
channelling choice being ideal. The internal loudspeaker gave a muffled 
sound quality, but the audio to an external speaker was much better. 

The wide band fm facility allows you to listen to fm broadcasts 
including tv sound, but the de-emphasis is incorrect at 75uS, which is 
most unfortunate, causing the sound to be rather muffled. Some 
distortion was apparent at high deviation levels. Maximum power is 
limited, and there is not enough audio gain available. There were far 
fewer spurii noted on this receiver than usual for such a device, and 
this is no doubt due to the choice of a very high first i.f. - 750MHz. 
The internal synthesiser circuitry is complex, and the oscillator is 
unfortunately noisy. Ultimate signal to noise ratio on a strong quiet 
carrier was not particularly good, although it will suffice. The 
telescopic whip is adequate, but you will get better results with an 
outside log antenna. Despite its ergonomic failings (muffled sound and 
noisy synthesiser) I have had enormous fun scanning and monitoring all 
sorts of strange frequencies, and the fact that this rig works well in 
the car is a plus point. Some have fitted the optional computer 
interface lead which allows one to have an enormous memory and far more 
rapid searching etc. These receivers are in regular use by 
professionals and amateurs, as it is but a fraction of the cost of an 
expensive professional receiver with similar coverage. 


LABORATORY TESTS: RF input sensitivity measured surprisingly well over 
the entire range, and at best was appreciably better than some dedicated 
single band receivers! Even at its worst point, 5OMHz, it was still 
around 0.26uV for 12dB sinad. Thus, this receiver is nearly 20dB more 
sensitive at some frequencies than the Yaesu FRG9600! RF intercept 
point, though, was adequate rather than good, although much better than 
almost all the hand helds. Reciprocal mixing performance is extremely 
poor, even for fairly wide spacings, and thus strong off channel signals 
add a lot of noise underneath a weak wanted one. It was extremely 
difficult to measure nbfm selectivity because of the reciprocal mixing 
problem, but lengthy tests showed it to be almost certainly within spec~ 
ification and fairly satisfactory for close channelling, and good for 
wider spacings. AM selectivity was reasonably wide at the top but -60dB 
opened out appreciably, but again there were measurement difficulties. 
Wide fm was definitely too narrow at the top, causing much distortion on 
wide deviation signals. z 

NBFM and a.m. distortion performances are adequate but wide fm (75kHz 
deviation) was 13.3% which is not acceptable. AM and nbfm responses 
showed some 1f attenuation, but were otherwise satisfactory. While wide 
fm had just a slight 1f loss, the 75yS de-emphasis was unfortunately 
confirmed, although hf extended to 15kHz. A maximum power output of 
only 1W is inadequate. Basic frequency accuracy was quite good, 
although the a.m. filter was offset by 4kHz; this required correction. 
Maximum attainable signal to noise ratios were poor. 


CONCLUSIONS: Although I have been rather critical about this receiver, 
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in my opinion it outclasses most of the competition, and this includes 
the Bearcat, SX200, Yaesu FRG9600 etc. The AR2001 has now been replaced 
by the AR2002, which is warmly recommended in the short reviews section 
of this book. Also recommended is the Icom IC7000, a far more 
comprehensive vhf/uhf general coverage receiver which is reviewed 
elsewhere. 


| 
| 


LABORATORY RECEIVER RESULTS 
Sensitivity: (for 12dB sinad/nbfm at 4kHz deviation, and 
20dB s/n at 90% modulation) 


NBFM AM 
29 .6MHz -121dBm -105dBm 
50. 2MHz -118.5dBm -103dBm 
100MHz -121.5dBm -107dBm 
144 .8MHz -121.5dBm -107dBm 
300MHz -122.5dBm -107.5dBm 
433MHz -122dBm -107 .5dBm 
500MHz -122dBm -107.5dBm 
550MHz ~122.5dBm -107dBm 
Sensitivity for wfm at 40kHz deviation for 12dB sinad: 
100MHz -111.5dBm 
Selectivity: bandwidth for given level drop 
NBFM WFM AM 
6dB 15kHz~- 100kHz 9kHz 
60dB 40kHz 500kHz 25kHz 
Reciprocal mixing ratio: 
+25kHz spacing 59.5dB 
+100kHz 70.5dB 
+1MHz 94..5dB 
+50MHz 111.5dB 
Best obtainable signal to noise ratio: 
NBFM 39dB 
WFM 54dB 
AM 37dB 
Distortions at 125mW output power: 
NBFM at 4kHz deviation 3% 
WFM at 75kHz deviation 13.3% 
WFM at 40kHz deviation 2% 
AM at 90% modulation 3.8% 
Maximum output power for 10%THD: 8o0hms 1W 
Calculated intercept point, 12dB sinad method: 
+1/+2MHz spacing -17dBm 
Size: 135w x 85h x 200d (mm). Weight 1.05kg 
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Belcom LS202ZE 


144MHz multimode hand held 


FACILITIES: Frequency coverage: 144-148MHz tx, 140-150MHz rx. Modes: 
upper and lower ssb and fm. Tuning: three thumbwheels for 10kHz, 
100kHz and 1MHz steps, 5kHz button, vxo knob giving range from +/-5kHz 
(ssb only) and +/-1kHz rit. Top panel: 50ohm BNC socket for antenna 
(rubber duck supplied), two miniature jacks for ext mic and 
earphone/spkr (plastic covers to pop into holes for semi-waterproofing) , 
three-position mode switch, noise blanker on/off and 5kHz up shift 
switch. S$ meter also gives battery indication on tx. Squelch (all 
modes) and audio gain with on/off switch mounted concentrically. 
Spkr/mic on front panel and belt clip on the rear panel. The ptt lever 
on the left side cheek is complemented by an auto toneburst, high/low 
pwr and repeater shift switches (+/- but not reverse repeater). A small 
push button is provided for lighting up the S meter. At the bottom of 
this side cheek is a socket for interconnection with the charging 
adaptor. Underneath the rig are holes for locating and interfacing the 
rig into a stand which incorporates an accessory mobile linear and psu. 
Options incl two different nicad battery packs (NP6 and NP9), and four 
different chargers. An optional spkr mic type SH1 is also available 
together with a soft case, headset with built-in vox, quarter-wave whip, 
mobile console with front spkr and mount and a 25W 144MHz linear 
amplifier. 


SUBJECTIVE TESTS AND ERGONOMICS: I found the ergonomics to be awkward 
although it has to be said that Belcom have endeavoured to put a quart 
into a pint pot. This has not been carried out successfully; the rig's 
main failing is its ability to produce bad quality on ssb. FM quality 
was just about acceptable, but as with ssb, there was grossly excessive 
built-in mic gain. It was so bad on ssb_ that I received reports of 
"4/9" if I spoke closer than around 15cm from the microphone. Received 
ssb was also poor, the rig seeming rather deaf; it will receive from 
140-150MHz and transmit from 144-148MHz, which is inadvisable for UK 
markets. 

AGC action was poor, and it was necessary to increase audio gain on 
weak signals, but take it right down again on strong ones to avoid 
overloading the audio amplifier. This occurred all too readily, for the 
acoustic power output was limited. It was difficult to tune up and down 
the band on ssb over more than 10kHz spread. Unfortunately no cw 
facility is fitted. Following my original review of this model, slight 
modifications were introduced in an attempt to improve performance, 
including a considerable reduction in mic amp gain, but I have heard a 
number of rigs since which still sounded fairly bad. 


LABORATORY TESTS: RF sensitivity on fm was poorer. than that of any 
other hand held on the 144MHz band. SSB sensitivity was also poor, and 
when connected to my 17-element Tonna antenna I noted considerable 
intermodulation problems. Ouput tx power was just 2W, reducing to 125mW 
on low power. FM limiting actually came on at the correct deviation, 
but the entire mic amp had ridiculously excessive gain. No harmonics or 
spurious output problems were noted, but transmitted distortion was 
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phenomenally high. Transmitted frequency accuracy was extremely good. 
It was considered that the subjective quality was so poor that 
additional lab tests were not appropriate. 


CONCLUSIONS: Judging by the sample, and several that I have heard 
I think this is one of the worst rigs produced for the 144MHz band since 
the notorious Liner 2, made by the same manufacturer around 10 years 
ago. It occurs to me that the technology does not seem to have 
improved much during that time. This is a great pity for there is 
undoubtedly demand for a multimode hand held as well as a portable, but 
we will have to wait a while for something reasonable. In the meantime, 
I suggest that you consider a secondhand 1C202S_ for ssb/cw, or the 
multimode Yaesu FT290. I cannot recommend the LS202E for any serious 
use and all the locals regarded my transmissions on it as the worst they 
had ever heard from my station in living memory. Please do not use this 
rig into a poor solid state linear! 
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BNOS 12/25A 


DC psu 


FACILITIES: Output volts: nominally 13.8V dc, internally presettable 
from 11 to 16V. Mains input 240V nominal. Output current capability: 
25A continuous, up to 30A for very short peaks. AC captive mains lead 
is three core heavy duty, with 54 fuse on front panel. Front panel has 
mains on/off, very large terminals for dc output, and 30A fsd large 
ammeter. LEDs indicate power on and emergency shut down on. Additional 
internal preset to alter current trip value. Large metal case has 
carrying handle at the top and feet underneath, and two large heat sinks 
are mounted either side of the four 3055 regulator transistors. The 
circuitry uses a conventional ic regulator chip feeding a TIP120 
transistor which feeds the regulator transistor bases. Each main 
regulator has a high wattage 0.lohm resistor in series with the outputs 
which are then paralleled. The psu is crowbar protected, and 
additionally employs over voltage and short circuit current protection. 
The output is decoupled with a network of electrolytic and normal 
capacitors to cope with af and rf break throughs. A 1K ohm resistor and 
a 1N 5401 diode are also in parallel with the output. A thyristor is 
also fitted as part of the protection circuit. 


SUBJECTIVE TESTS: We have used this psu in the lab for four weeks, 
driving every type of rig from hf transceivers to vhf linears, and many 
other items, and at no time experienced any problems whatsoever. The 
voltage regulation was superb, and no rf feedback problems were 
encountered. We noted that at around 26A continuous the supply cut out 
after about one minute. It is very well presented, and two minor 
criticisms are the lack of a low value capacitor such as 470pF across 
the output, and the absence of two or three pairs of IEC spaced standard 
terminal banana sockets, which would have been so useful for connecting 
various devices in parallel with the output. The ammeter was most 
useful, and the output terminals big enough to accept very thick 
interconnection cables without aggro. 


LABORATORY TESTS: We interconnected the psu with-accurate measuring 
equipment to check voltage stability, current and output ripple 
characteristics. The loads were of many miscellaneous resistors in 
parallel, fitted with jumpers, and cooled by a heavy duty fan, (very 
necessary to dissipate up to 350W). The output voltage dropped by an 
absolute maximum of 10mV even when operating flat out, which shows 
excellent regulation. The rms ac ripple, measured flat from 2Hz to 
200kHz never exceeded 0.55mV, and is thus excellent for all normal shack 
uses. The 50Hz ripple component was virtually constant, and just the 
150Hz component rose a_ little when high current was drawn. On 
switch-on, dc volts come up very smoothly so as to avoid any surging 
with interconnected equipment. The equipment is well suppressed against 
back emf from inductive loads. The internal ammeter was quite accurate, 
being no more than 0.5A in error when indicating high current. 


CONCLUSIONS: BNOS have obtained a very good reputation for their power 
supplies, which seem to be reliable. The review sample performed 
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. 


admirably, and I therefore recommend the model strongly for all manner 
of uses. Good value for money. 


Current Voltage RMS ripple 50Hz comp 100Hz comp 150Hz comp 


6A 14V 0.38mV 

12A 14V 0.42mV 0.18mV 0.12mV 0.18mV 
20A 14V 0.5 mV 0.18mV 0.16mV 0. 2mV 
23A 14V 0.52mV 0.17mV 0.17mV 0.21imV 
26A 14V 0.55mV 0.17mV 0.19mV 0.25mV 
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BNOS LP144-3-50 


144MHz linear amplifier 


FACILITIES: Frequency coverage: 144-146MHz. Nominal in/out pwr rating 
3/50W. Nominal max current approx 9A. RF sensing, hard ptt and preamp 
included. Front panel: press buttons for tx enable, preamp enable and 
tx hold (fm fast, ssb slower for return to rx). LEDs indicating linear 
on/off, preamp on/off and fm/ssb hold mode and tx on. No pwr output 
LEDs and no overdrive indicator. Large heat sink across the top with 
mobile mounting bracket supplied. Four miniature feet underneath. Rear 
panel: 5Qohm BNC sockets for rf in/out and 3.5mm jack socket for hard 
ptt (high impedance source). Approximately 2m of captive 13V de pwr 
lead in "8" pair, fused at 7.5A in live. 


SUBJECTIVE TESTS AND ERGONOMICS: Appreciably smaller than its 430MHz 
counterpart this unit could sit neatly under the dashboard in a mobile 
installation. The input drive power requirement is just right for use 
with the majority of handy talkies and portable 144MHz rigs. Unlike 
some other models with a similar specification on the market, this BNOS 
seemed to work far better and caused much less spreading. The ptt 
circuitry is high impedance, allowing it to be operated directly from an 
FT290 ptt "in" socket. Although it was useful to have both almost 
instantaneous and delayed return to rx, the ssb delay was again much too 
short and proved annoying, so hard wired ptt should be used wherever 
possible. The rf preamp made a marked improvement to the overall system 
rx sensitivity, although gain was slightly on the high side. 

Some users might criticise the fact that BNC sockets are used rather 
than S0239s, but the choice of BNCs is a reasonable one, evidenced by 
the decreased throughloss and excellent swr performances. The linear 
employs just a single pa stage without the necessity of a driver, and 
this provides better linearity. A 10W drive model is available at the 
same cost having a built-in power attenuator to reduce it to 3W. 
Although we had no rf feedback problems, I would have preferred a 
twisted power lead, which is thicker, as supplied with the 430MHz model. 
There did not seem to be any heat problem developing in the tests 
despite the model's small size. ‘ 


LABORATORY TESTS: 1.5W input on fm produced 30W rf output. An increase 
to 2W produced just under 37W output, whilst 3W gave 45W output. 4W 
input produced marginally under 50W. The linearity is thus reasonably 
good, although there is obvious compression above 2W input. 2.5W pep on 
ssb is the maximum input drive level for acceptable output linearity, so 
I suggest turning down the main rig's alc to obtain a maximum at this 
level. Two tone tests at low levels giving approximately 20W output pep 
showed excellent linearity. 2.5W pep produced approximately 48W pep 
output, the linearity being just acceptable, but a lot better than much 
of the competition. 3W pep input produced well over 50W output pep, but 
im products rose quite significantly and would not be acceptable in many 
circumstances. SWR at the rf input socket, both when the linear was on, 
and on the through-line connection measured stunningly well, never being 
worse than 1.1:1. What a contrast to the Alinco! 

Through power loss was approximately 0.4dB. Maximum current drawn 
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with 3W drive was 6A. The rx preamplifier had a measured input 
intercept point of -4dBm which I consider good. A maximum gain of 16dB 
was reached at 145.2MHz, the 3dB down bandwidth being 143.7 and 147.7MHz 
which is just about right. Unity gain was reached by 136.9 and 
156.5MHz, a lot narrower than some of the competition. RX throughloss 
was virtually the same as that on tx, again showing the good swr to 
reasonably preserve an external rig's rx performance. Only 0.5dB 
sensitivity loss was noted on a Trio 1S711 when fed via the linear. 
With the preamp switched in, the 711's sensitivity improved by 3.2dB, 
the ssb performance in particular sounding far better. I would have 
liked slightly less gain, for a main rig would have to be awfully deaf 
to require the full gain provided! 


CONCLUSIONS : This linear really has a lot going for it, for both 
its tx and rx performances were excellent; I wish BNOS would lengthen 
their ssb hold time though. I _ strongly recommend this unit, and it 
should be borne in mind that adding on any old linear to a low power 
transceiver may well upset a lot of band users, even if it might help 
get more dx. This model will help greatly in achieving good dx 
contacts without offending the locals, provided your main transceiver is 
clean enough for it. I am pleased to see such a good product on the 
market which is already becoming popular. Well up to BNOS's usual high 
standards which sets an example to competitors. 


Single carrier linearity test: 


Input drive Output power 
1.5W 30W 
2W 37W 
2.5W 42W 
3W 45W 
4W 4OW 
4.5W 50W 
5W 53W 


Current drawn at 3W carrier drive: 5.75A 
Current drawn at 4W carrier drive: 6A 
Through swr: better than 1.1:1 
Through loss with linear switched off: 0.4dB 
Two tone results: 
at approx. 20W pep output: 3rds at -32/-32dB 
5ths at -40/-40dB 
7ths at -48/-50dB 
9ths at -52/-52dB 
at approx. 48W pep output: 3rds at -24/-24dB 
5ths at -32/-32dB 
7ths at -42/-42dB 
9ths at -55/-55dB 


PREAMP TESTS 

Calculated intercept point: ~4dBm 

Peak gain: 16dB 

Preamp bandwidth: 3dB 143.7MHz to 147.7MHz 


6dB 142.4MHz to 149.6MHz 
unity gain 136.9MHz to 1-6.5MHz 
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BNOS LPM144-3-180 


144MHz solid state linear 


FACILITIES: Nominal output power 180W pep. Input drive power 3W. 
Frequency range 144-146MHz. Modes: ssb/fm/cw etc. Power: 12-14V dc. 
Current max approx 20A average two tone test, 25A on fm. Sockets: 
in/out $0239. Front panel facilities: linear on/off, rx preamp on/off 
and fm/ssb switch (alters rf sensed tx hold time). Status LEDs, seven 
LEDs for power out indication and auto turn off led. Very large heat 
sink on top panel, completely encased in metal. 3.5mm ext ptt socket on 
rear panel. In-line fuse in positive captive dc input leads (thick 
multi-strand twisted approx 1.8m). PA: single CSF SD1441 NPN, driver: 
Motorola MRF224. Internal presets setting bias on driver and pa. 
Preset for adjusting shutdown swr/overdrive. Preset for calibrating 
power LEDs. Integrated circuit stabiliser for supplying very low 
impedance bias source to driver and pa. All switching driven by solid 
state circuitry. 


SUBJECTIVE TESTS AND ERGONOMICS: This product is extremely well 
presented and styled. The front panel facilities are more comprehensive 
than much of the competition and worked well. RF sensed tx hold time 
was much too short though, at around 0.5secs on ssb, and around 250mW 
drive was required to pull the linear into tx, and I would have 
preferred the rf sensing to have been more sensitive, and for the hold 
time to have been variable up to at least 1.5secs. The ptt input is 
high impedance and thus can be very easily switched with the minimum of 
earthing current. 

After lengthy discussions we felt it reasonable to carry out a 
subjective test with the Yaesu FT290, a rig highly likely to be used 
with this linear, as it is so popular. However, on checking my own one, 
I found that the 290 intermodulation products were very poor, so we 
first had to spend considerable time in very carefully aligning the 
FT290 to produce around 2.5W pep with third order products at about 
-30dB. On feeding this rig into the linear, I was given extremely good 
quality reports by two local stations who have reputations for being 
accurate. Both hardly believed that I was using an FI290, let alone 
into a 180W solid state linear, for at around S9+30dB I was not 
spreading more than +/-5kHz down to the noise level of their receivers, 
the main sounds being very narrow indeed. When I reduced the signal 
strength by 10dB or so by turning my beam away, I was said to be 
+/-2.5kHz which is praise indeed for this product. 

The preamp worked extremely well and had just about the right amount 
of gain in order to improve all too many slightly deaf rigs without 
degrading rfim in the system too much. I see no reason why you could 
not use the preamp in the BNOS rather than adding the muTek front end 
for the 290 if you mainly use the system at home or mobile. Internal 
construction and soldering was very good. 


LABORATORY TESTS: For the lab tests we set up the Trio TS711 to give 3W 
pep output by optimising the positions of the power control and the mic 
gain control, using a two tone audio source, monitoring the output on 
the Marconi 2382 spectrum analyser. Having plotted the IPs, we then 
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drove the BNOS from this source and plotted output IPs at various 
levels, inserting 3 and 6dB power attenuators as necessary. At 3W pep 
drive, we noted appreciably more than 180W output, around 210W pep, at 
which point IPs were a little high and not really acceptable, although a 
lot better than quite a few alternatives when driven at their specified 
input level. At 1.5W pep input the output was at 140W pep, and 
surprisingly clean with third order products actually slightly better 
than those of many rigs running barefoot. High order products fell down 
reasonably well. The excellent pa bias supply would seem to be 
responsible for this good performance. At 50W pep output the third 
order products were not quite so good although completely acceptable for 
a solid state linear and thus the linearity seems quite reasonable at 
lower levels. We checked the input swr to be approximately 1.5:1 when 
driven with 1.5W input (single tone). We noted that at 210W output pep 
the linear was on the verge of shutting down, showing good protection. 
At this point the rig was taking around 19A average. 

The maximum preamp gain. was around 13dB between 144 and 145MHz, 
falling to 12dB at 146MHz. The preamp bandwidth was usefully a little 
narrower than usual, the gain being 20dB down by 132.5MHz and 165MHz, 
the gain dropping rapidly at these points. Obviously, I would like it 
narrower still but this requirement would increase cost. The noise 
figure was approximately 2dB, and perhaps slightly better, and the input 
rf intercept point was quite reasonable at -3dBm. 


CONCLUSIONS: It should be remembered that this linear can give a 
considerable amount of power on fm and would, of course, exceed licence 
regulations if very low loss coax was used between its output and the 
antenna, eg in a mobile installation. However, many stations have a 
typical loss of 2.5dB or so in the coax, so even fm with full input 
drive would be within licence regulations at an antenna. It is useful 
to have a solid state linear giving such high power for portable use, 
but it really is important to be very careful indeed with the drive 
level which, under no circumstances, should be exceeded. BNOS have 
sensibly put in a shutdown circuit to warn you if you are overdriving 
it! The power LEDs were also found to be very useful. 

I consider this model to be excellent value for money and strongly 
recommend it if you really must have a solid state linear, and whereas a 
valve one is better still for home use, this one is obviously thoroughly 
practical for mobile use. Finally, you should remember the famous 
expression: garbage in - garbage out! 
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BNOS LPM432-1-50 


430MHz linear 


FACILITIES: Frequency coverage: 430-440MHz. Nominal in/out pwr rating 
1/50W. Max input drive 2W fm, 1W ssb. Nominal max current approx 11A. 
RF sensed preamp also 430-440MHz. Front panel: press buttons for tx 
enable, preamp enable and tx hold (fm fast, ssb slower for return to 
rx). LEDs indicating linear on/off, preamp on/off and fm/ssb hold mode, 
also overdrive protection indication (linear changes to through-mode if 
overdriven). Seven LEDs indicating pwr output level. Large heat sink 
across the top with mobile cradle/bracket supplied. Rear panel: 50ohm 
N sockets for rf in/out. 3.5mm jack socket for ext hard ptt control 
high impedance source, two twisted thick captive 13V de pwr leads with 
fuse in live, approx 2m long. Four miniature rubber feet underneath. 


SUBJECTIVE TESTS AND ERGONOMICS: This model is clearly intended for use 
with rigs such as the Yaesu FT790 with which it is very compatible. My 
own 790 is set up to give 1W pep output, and reports of tx quality were 
excellent, although the stronger signal from the 790 produced some 
comments of synthesiser whine being all the more audible. The rf preamp 
improved overall performance noticeably. RF sensing hold time on tx was 
set too short (approximately half a second), and since the relays make 
quite a large clunk when changing over, this became slightly annoying. 
Changing one resistor value would lengthen hold time. The N sockets are 
an advantage, and I must particularly commend the presentation, for even 
the input power leads are tightly twisted to reduce radiation and rf 
feedback problems. The row of led power indicators worked well, and 
switches were easy to use. The heat sink is quite substantial and the 
mobile mount should make it easy to install in a car. 

A unit such as this would not only give a superb performance on fm in 
a mobile set-up, but it could well encourage some amateurs to attempt 
ssb mobile on the band (G3JVL can supply an Alford slot horizontally 
polarised omni-directional antenna). We used a BNOS power supply and no 
troubles occurred in operation. I accessed a surprising number of 
repeaters with this linear driving a small discone antenna at 40ft, and 
the preamp was clearly sensitive. : 

Two other models are available, one having a 3W input requirement 
with 50W output and fitted with a power attenuator internally to drop 
the 3W to 1W, the price being the same, and a 10W input for 50W output 
model which excludes the driver stage, a single transistor taking the 
power up to 50W, this model being quite a lot cheaper. Considerably 
cheaper models are available which omit the rx preamp and power 
indicators and have an intermediate hold time on tx. 

The ptt socket is fed from a high impedance source, and this allows 
for a direct interconnection with the FI790 ptt in, so that when the mic 
is pushed to talk, the short circuit developed also pulls over the 
linear. Most useful. I was slightly surprised that the in-line fuse is 
rated at 10A, but admit this did not blow on long fm transmissions, and 
BNOS claim the 10A rating is safer than 15A, which would not give so 
much protection. 


LABORATORY TESTS: A_ single fm input carrier of 0.7W produced 48W 
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output, higher levels showing slight compression. On ssb, two tone 
tests at 0.8W input produced 54W pep output. Third order products were 
at -27dB which is good. Fifth order was only around 5dB better, but 
higher orders fell down quite well. This is quite an amazing 
performance at full output. At 15W pep output, performance showed 
slight degradation of third order, whilst other orders were similar to 
the high power. We did note that at the highest output levels there was 
slight distortion cancellation, and a through power loss of just over 
2dB which is rather unfortunate. No problems were experienced in the rf 
sensing sensitivity. We did not note any input swr problem when the 
linear was driven. At maximum two tone power the current taken was 7A 
average, although of course peaks would be higher. 

We noted a deterioration in FI790 sensitivity when the preamp was 
switched out of some 3dB caused by the throughloss and a slight 
mismatch. When the preamp was switched on, the sensitivity improved by 
about 1dB on fm, although ssb seemed to be showing a rather better 
improvement. Calculated rf intercept point was -lldBm, a lot better 
than most rigs that will be used with it. Maximum gain was reached of 
17dB at 434MHz, the 3dB bandwidth being 426.5-440MHz. The amplifier had 
unity gain at 368 and 467MHz. I would have preferred a slightly higher 
Q in the preamp output circuit, but the bandwidth is not too accessive, 
as it is well down by the bottom of band IV. Hold time on fm with rf 
sensing is extremely short, and ssb proved to be too short for my 
liking, and I would have preferred a pre-set pot for this. 


CONCLUSIONS: This linear is impressive. It allows a low power rig to 
come up to a considerable output power without strain. I am a little 
concerned that there is too much throughloss and mismatch, but when both 
the linear and preamp are switched on, this will not matter. The FI790 
is quite a sensitive rig anyway, and so the preamp is not vital but it 
will most certainly hot up performance of other rigs. Even mini hand 
helds would work well with this linear, and I am most impressed with the 
facilities. Assuming the other models perform equally well, I feel it 
safe to recommend all as good value. Once again, BNOS's pa _ biasing 
circuitry is contributing to excellent tx performance. 


LINEAR AMPLIFIER RESULTS 
Single carrier tests: 0.7W drive gave 48W output power 
Current consumption, full power, single carrier: 10A 
Through power loss, linear switched off: 2.2dB 
Two tone tests: 
at 0.8W pep drive, 54W pep output: 3rds at -27/-27dB 
5ths at -32/-34dB 
7ths at -48/-55dB 
at 15W pep output: 3rds at -23/-26dB 
5ths at -36/-37dB 
7ths at -42/-43dB 
Input swr: below 1.1:1 


PREAMP TESTS 

Calculated intercept point: -11dBm 

Peak gain: +17dB at 434MHz 

Preamp bandwidth: 3dB 426.5MHz to 440MHz 


6dB 418MHz to 444MHz 
unity gain 368MHz to 467MHz 
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Daiwa PSR 1250 


13V dc switched mode power supply 


FACILITIES: Maximum output current: 50A continuous, 60A short peaks. 
Outputs: two large terminals for high current, three pairs of smaller 
banana terminals each rated at 3A max. Meter: two needles giving 
voltage and current separately, these give power reading at their 
intersection point. Large pot for setting dc voltage output from 9-15V 
dc. Three core mains lead (heavy duty). Mains on/off on front panel. 
Switched mode frequency approx 27kHz. On/off lamp and overload 
indicator. Overload protected above 50.5A. 


SUBJECTIVE TESTS AND ERGONOMICS: This very high output switched mode 
supply has been used to drive linears and other gear, and after an 
internal problem was sorted, operation was then faultless for more than 
a year. I regularly take up to 30A from the supply and have not known 
ripple problems develop, although I have noticed one annoying problem 
likely to occur with some switched mode supplies, that of interference 
to a long wave receiver in the same room. When the psu is switched off, 
the whistles and buzzes on long wave completely disappear. Daiwa have 
provided additional pairs of terminals; the main ones are just two 
large screw knobs without a banana receptacle. The dual needle meter is 
a great asset, although not particularly accurate. Daiwa's crossed 
needle design is also used on their swr bridges, and is a clever idea as 
there is a power scale underneath the crossing points which is easier to 
use than rapidly attempting to multiply volts times amps. Unfortunately 
this model is no longer available, but I am including it to show how a 
switched mode supply can give very high current with excellent 
regulation in a comparatively smaller box than would be used for a 
normal type supply. The internal circuitry is complex, but a switched 
mode transformer is much smaller than an equivalent mains transformer 
that would have to deliver immense current at 50Hz. 


LABORATORY TESTS: We tested this unit in the same way as the BNOS 
conventional supply; an HP 3478A voltmeter is fed from one pair of 
outputs, and another pair feeding a B and K _ 2010., wave analyser and 
oscilloscope, with the main terminals fed through a current shunt to a 
large resistor load box fitted with cooling fan. A Fluke 8060 
millivoltmeter measured the voltage across the accurate current shunt. 
All leads were screened. We took measurements of ripple and voltage 
with currents from 2.85A to 32.5A. DC voltage variation was just 40mV 
from minimum to maximum current which shows good regulation. Total 
ripple, measured rms, varied from 0.32mV to 1.93mV dependent on the 
current drawn. The switched mode frequency was present as a ripple but 
at an extremely low level varying between 60 and 80uV. Switched mode 
harmonics were noted across the lw band but at ever decreasing levels as 
the tuned frequency was increased. There was almost no 50Hz 
breakthrough, no odd harmonics of mains frequency, the main ripple being 
100Hz and its harmonics up to several hundred Hz. I did not have a 
large enough crowbar to attempt to draw a stable 50A! Has anyone got a 
0.25ohm resistor capable of dissipating around 650W? We did have a fire 
extinguisher handy... 
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We fed a Faraday loop into our wave analyser and noted rather more 
significant radiation of switched mode frequency harmonics from the 
mains lead, but one strong signal at 31.25kHz got us puzzled for a while 
until we realised we were seeing high levels of radiation caused by 
local tv sets; this is rather fascinating. 


CONCLUSIONS: Provided you do not forget the 1w radiation problem 
caused by switched mode power supplies, there is no _ reason why you 
should not use one as_ they can give extremely good performance without 
being large and heavy. If you do not need more than 25A though, I would 
recommend a conventional type such as the BNOS. 


PULSE MODE SwiTcHing REGULATOR /9-'6V/ 80a 


| wove: PSR~1250 
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Drake 2B 


HF receiver 


FACILITIES: Frequency coverage: 3.5, 7, 14, 21 and 28MHz bands 
(28.5-29.1 supplied, 28.0-28.6, 29.1-29.7 and choice of five additional 
600kHz wide bands between 4 and 28MHz as options). Several band 
crystals allow two separate bands with careful adjustment of 
pre-selector. Modes: cw, ssb and am. Tuning: analogue vfo beating 
with crystal for injection with large tuning knob. Twelve-position band 
selector. Front panel facilities include af and rf gains, rf circuit 
preselector, continuous passband tuning from I1sb to usb, switches for 
mains on/off, cal on/off (100kHz markers), stand-by/rx, age fast/slow, 
noise limiter on/off, product detector/diode detector, bfo on/off. 
Separate spkr includes Q multiplier, having Q balance and frequency 
tuning rotaries with on/off and peak/notch switch. Frequency display: 
eight horizontal scales with moving pointer with scale shift slide 
facility. Large feet underneath rig which has completely open back. 
Back panel: presets for S meter cal, rx sensitivity and band E crystal 
cal preset (E position for operating at frequencies above 20MHz with 
crystal working on overtone), screw terminals for 3ohm spkr, rx mute, 
age line, antenna input with ground. Connection socket for external Q 
multiplier/spkr. Mains lead is captive. 


SUBJECTIVE TESTS AND ERGONOMICS: I was slightly disappointed with this 
rig. Many of the tests were difficult because of severe breakthrough 
problems. External signals were getting into the rf circuits through 
the open back. The tuning knob rotates approximately 45kHz/rev - a 
little fast, and there is no fingerhold on the knob. Passband tuning 
works well and the Q multiplier within the spkr removes whistles well 
and also peaks up cw helpfully. The preselector is sharp and thus image 
rejection is good. Fast age speed is in fact exceptionally fast while 
slow is nearly as fast as most other receivers' fast speed. 

The product detector gave good clean audio, but power output was 
limited due to a severe lack of gain in the audio output amplifier. We 
could not reach more than 1.4% distortion. LF was considerably 
attenuated below 200Hz whilst hf was reasonably extended within the 
passband of the filter selected for ssb. Although the age threshold was 
at a very low level, it has a rather soft characteristic and maximum 
audio output was not reached until around 10uV. The set has basic 
facilities, but those that are included are well chosen. On busy bands 
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such as 3.5 and 7MHz, the receiver was not always as clean as the later 
R4C. Even so the quality was reasonable for an old rig. 


LABORATORY TESTS: RF sensitivity measured quite well on all bands 
tested up to 21MHz, but 28MHz was a little inadequate. The rf intercept 
point measured extremely well far out on 3.5MHz, but closer in it 
deteriorated rapidly to become poor at close spacings. It was also 
fairly poor at hf, although is actually better farther out than some 
more modern rigs. It seems the preselector Q is quite high, especially 
at 1f, but actual mixer performance is not so good by today's standards. 
Reciprocal mixing performance was outstanding for spacings of 10kHz and 
more, and even the 5kHz measurement was far superior to that of 
synthesiser rigs, although some other valve front ends were better at 
the closer spacing. SSB selectivity was not too good as the skirt 
opened out appreciably below -40dB, although measurements were 
difficult. Our agc charts confirm subjective findings. The S meter was 
extremely sensitive, but there was only 13dB difference between 51 and 
9. Readings did not become sensibly logarithmic until the signals 
reached at least 20dB above S9. Product detector distortion was very 
good but power output was severely limited, a maximum of 600mW being 
given with the audio gain at maximum. 


CONCLUSIONS: In its day the Drake 2B was fairly highly regarded, but 
looking back after 20 years shows it to be a slight disappointment, 
although the review sample had not been aligned or revalved for many 
years. Once again, reciprocal mixing performance was superb, but in 
other respects many modern rigs offer better performance, so the 
secondhand value would, I suggest, not be that high now. Recommended as 
a second shack receiver perhaps, but not as the main one. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


28.55MHz -117.5dBm 
21.3MHz -118dBm 
14. 2MHz -119dBm 
7.05MHz -121dBm 
3. 5MHz -120dBm 


Selectivity: bandwidth for given level drop 
3dB 2.3kHz, 40dB 5.3kHz, 
6dB 2.5kHz, 60dB 7.9kHz. 

Reciprocal mixing, ssb: 


+100kHz spacing 114dB 
+50kHz 116dB 
+20kHz 107dB 
+10kHz 106dB 
+5kHz 89dB 

SSB product detector distortion: 1.0% 

S meter: S1 -117dBm 
S9 -104dBm 
$9+20 -~95dBm 
59+40 -77dBm 
S9+60 -57dBm 


Maximum audio output power: 4ohms 0.6W; 8ohms 0.5W (both at 1.5%THD) 
Calculated intercept point at 3.75MHz, S5 method: 


+100/+200kHz spacing +17dBm 
+20/+40kHz -5.5dBm 
+10 /+20kHz ~13dBm 
+5 /+10kHz -35.5dBm 
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Drake L7 


HF linear amplifier 


FACILITIES: Frequency bands: 1.8, 3.5, 7, 14, 21, and 28MHz. Modes: 
a.m, fm, rtty and cw at*500W max output, ssb at 1kW pep output. Front 
panel: band switching, anode tune and loading controls, ale return 
voltage pot, mains on/off and cw/ssb switch (alters ht voltage from 
typically 2.6kV to 1.8kV on average duty cycle). Plate current meter 
has 1A FSD, and a_ separate meter can be switched to read plate voltage, 
grid current, forward pwr (300 or 3000W FSD) and reflected pwr (300W 
FSD). A standby switch activates linear control. Eight status lamps 
indicate meter functions, standby, operate and ssb (high volts) 
selected. Rear panel: eight-pin pwr connector, separate ht connector, 
rf input and output sockets (S0239s), and two phono sockets for alc 
output and tx relay (short for tx). A powerful fan is included which 
speeds up when necessary to cool the two 3-500Z pa valves. A separate 
psu is provided for powering, having internal jumpers for 240 and 120V 
ac mains voltages. The psu has an automatic circuit breaker with reset 
switches. 


SUBJECTIVE TESTS AND ERGONOMICS: This linear uses a pair of 3-500Z 
triode valves in class B grounded grid configuration. RF feedback is 
applied to improve linearity. Both input and output circuits employ 
complex matching circuitry, the input section being pre-tuned at the 
factory. I chose this linear for my own station because of its superb 
reputation for performance and reliability, and specifically because the 
alc potentiometer is accessible on the front panel, allowing me to 
adjust very accurately for 400W pep output on the appropriate bands. I 
have not had to service anything inside the linear or psu over a period 
of four years operation, and performance is now identical to its 
original, which says quite a lot for it. Of course the linear is 
capable of producing well over 1kW pep output, and so running it at our 
licensed maximum rather resembles driving an Aston Martin at 30mph! 

There is so much gain in the linear that it is possible to achieve 
required output with the main rig backed well down either with alc or 
with its drive control, thus giving remarkably good overall 
intermodulation performance, resulting in very many unsolicited comments 
about superb transmission quality. I have been using both a Trio TS830S 
and 940S with excellent results, the alc being very compatible. 
Originally, I used it with a Drake TIR7, with which it was excellently 
compatible. Although it is no longer available, it is typical of a well 
designed modern valve hf linear. 

All the internal metering functions work well, and the indicated 
measurements have seemed to be accurate. I would have preferred to see 
the addition of a 30W returned power position, more appropriate for 
European users! The fan should not normally come on unless you are 
driving the linear hard, but when it does it is just a little noisy, 
although not too distracting. Although a very high quality atu, such as 
the Drake MN2700 is recommended for use with it, I have found that the 
linear copes perfectly well with SWRs better than 2:1 without any 
apparent strain. There is an ample range of adjustment on the anode 
tuning and loading controls to cover all the specified bands. 
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LABORATORY TESTS: We carried out many two tone tests on various bands 
using the TS830S as a driver. Typical intermodulation products noted 
were around -40dB for third order, a few dBs less for fifth order, with 
higher orders decreasing rapidly with pep outputs between 400 and 500W. 
Although there was some evidence of slight distortion cancellation 
between the driver and linear characteristics, the performance was 
superb. At 1kW pep out, performance was still very acceptable, although 
third order products typically rose to -27dB. At 14MHz, however, there 
was aremarkable distortion cancellation of third order to ~-56dB 
average! 

We noted no ripple problems on the plots, the power supply clearly 
being substantial. We checked the average gain from input to output and 
noted around 13dB (20 x power gain). You will thus note that even on 
28MHz your basic transceiver will be just ambling along. The input 
standing wave ratio is good, so there is no problem driving it from 
virtually any modern rig. Power supply regulation is good, the voltage 
not ducking much on peaks, provided you do not overdrive the linear. I 
have never noted parasitics, and harmonic rejection is good, although I 
do recommend the use of a heavy duty low pass filter after it. When 
driven flat out, the rig is claimed to take 15A from the mains (30A for 
the US!). One amateur I know found that his shack lights dimmed on 
speech peaks, but at 400W output the current was quite manageable! 


CONCLUSIONS: This linear is so substantially built it is unlikely to 
fail catastrophically unless you do something pretty silly to it. The 
valves seem to last for ever and since it is split into two boxes, it is 
rather easier to carry around than many of the alternatives which tend 
to be back-breaking. I strongly recommend you get hold of a 
secondhand one, and to think carefully about whether you should cane a 
lower power linear at 400W, or underrun one of this type which may last 
you a lifetime. A good quality strong signal is attention seeking, and 
many a time I have got through to rare dx over the top of other stations 
running similar power but with nasty sounding signals. The only problem 
is that high power is more likely to cause radio interference problems 
to some domestic electronic equipment, as I know to my own cost. 


dB TS®@30S/DRAKE L7 


400W PEP 4/1/85 dB TS830S/DRAKE L7 1000WPEP 4/1/85 
Od8m = -0 TG -10, OdBm 2382 
Calibrated 


oa 


Ref 28. 50084MHz 2.00kHz/div Res bw [foo Hz} Ref 28. 50084MHz 2. 00kHz/div Res bw 
Inc 2. OOKHz 1s /div Vid bw 87Hz Inc 2. OOKHz 1 s /div Vid bw 


139 


BUYER'S GUIDE TO AMATEUR RADIO 


Drake MN2700 


HF band atu 


FACILITIES: Covers 1.8, 3.5, 7, 14, 21 and 28MHz bands. ‘Iwo 
substantial high voltage variable capacitors, labelled reactive and 
resistive, with coil taps changed by band switch, also having a through 
position. Power and swr meter incorporated, with large scale, with 
switching for 2KW or 200W FSD forward, and swr set and read. Front panel 
also includes pre-set for setting forward FSD for swr, and two positions 
of extra capacitance across each of the tuning capacitors to allow very 
bad mismatches to be corrected. Antenna switch selects 50ohm dummy load 
position (for external load), either of two coax fed antennas, and two 
positions for balun feeding, one balanced wire, and the other for long 
wire connection. The rear panel includes S0239s for all inputs and 
outputs, except for the optional 1:4 balun, type B-1000 which has three 
screw terminals for appropriate connections. ATU is supplied in a large 
and well screened metal case, fitted with four large feet underneath. 
The unit is rated to take l1kW average power, and 2KW pep, and is thus 
capable of burning out many a trapped antenna from an appropriate 
transmitter. 


SUBJECTIVE TESTS AND ERGONOMICS: Drake ATUs have always had a 
reputation for their extremely high standard of design and construction, 
and this one is certainly no exception. I used one for many years, and 
it required absolutely no maintenance. An earlier model, although 
working very well on 7MHz and higher frequency bands, did not match 
properly below around 3.7MHz, and I had to fiddle with extra lengths of 
coax in my dipole feed to change the reactive polarity, which than 
allowed tuning down to 3.6MHz. 

This atu seems to match almost anything that I have thrown at it, 
although I have not tried ridiculously mismatched antennas. It allows 
one to obtain 1:1 as near as makes no difference, over a wide range of 
mismatches. It is specified to match 5:1 or better with any phase angle 
or impedance within this rating, but in my experience it can match a lot 
worse than this. Although it is specified as giving less than 0.5dB 
insertion loss, any losses I have noted have been below 0.3dB. The 
capacitors have a very wide spacing to avoid arcing over from high 
voltages produced when high power is being used into a high impedance. 
Fixed input resistors are selected for various bands, the two capacitors 
being in series with the antenna and down to earth on the antenna side 
of the coils. 

The power meter and swr indications are accurate, but sensitivity on 
swr forward set is not quite sufficient for low power use on some of the 
bands. The meter is clear, allowing accurate estimation of all the 
scale readings. The switches are high quality, and have proved 
reliable. 

We took a response plot from a 50ohm source through the atu into a 
50ohm load after it had been matched for optimum power transfer/swr at 
14.2MHz. The high pass filter action showed a useful roll off of -17dB 
at 5MHz, and by medium wave it was below -30dB. The high pass action 
was nowhere near so good, however, as that of the Tau atu, but the low 
pass action was superior, second harmonic at 28.4MHz being -35dB, and 
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third harmonic -60dB, thus obviating the necessity of using a separate 
low pass filter. This performance is excellent as it can clean up quite 
a dirty transmitter, the filter Slopes being fairly similar on other 
bands. It is a tragedy that this superb atu is no longer made by Drake, 
but if you can find one secondhand I can recommend purchase without 
hesitation. 

Drake also made a superb low pass filter, the IV3300LP, fitted with 
S0239 input and output sockets. This filter is rated at 1kW, and ina 
surprisingly small metal box. It should be placed in between the linear 
and an atu, although you would not really need it with the Drake one. 
Not only does this filter give almost a brick wall to the response above 
around 33MHz, with attenuation above 40MHz in excess of 60dB, and below 
-60dB higher up, but the pass band ripple between 1.8 and 30MHz is less 
than 0.25dB - quite remarkable. Its insertion loss is insignificant, 
and once again it is in the same operating condition now as it was when 
I purchased it many years ago. I strongly recommend this filter if you 
can get hold of one. 


dB Drake TV-3300-LP filter 21/12/84 
-0 8 TG -10. OdBm 2382 


Ref 25. 00MHz 5. OOMHz/div Res bw 
Inc 5. OOMHz 20 s /div Vid bw 700Hz 
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Drake R4C 


HF receiver 


FACILITIES: Frequency coverage: normal, 3.5, 7, 14, 21 and 28MHz bands. 
Additional crystal positions for 1.8MHz and other bands as required. 
Modes: a.m. wide, ssb and cw (3 selectivities available, 1.5, 0.5and | 
0.25kHz bandwidths). Tuning: knob with approx 25kHz per rev operating | 
analogue vfo system. Frequency indication: two concentric scales 
rotating below stationary cursor. Front panel controls include af/rf 
gains (concentric), pbt (allowing complete swing from I1sb to usb), 
tunable notch filter with click off position, preselector for rf stage 
tuning, six position band selector, 16 position crystal selector, each 
position giving various bands by harmonic’ operation, age 
(off /fast /medium/slow), function switch (off, standby, on, external mute 
control, optional noise blanker and cal) and mode selector. 

Quarter inch headphone jack. S meter. Rear panel: antenna input on 
phono socket, additional phonos for external speaker, mute, anti-vox 
output, receive indicator on/off control lamp, external local oscillator 
injection (for transceiving with other Drake equipment) and external vfo 
input. Four pin socket for providing 1t powering to external equipment. 
Captive two-core mains lead with selectable ac voltages. 


SUBJECTIVE TESTS AND ERGONOMICS: We all felt that reception quality on 
the 1f bands was superb, with remarkable selectivity as was the absence 
of spurii and mush around weak signals. This allowed a greatly improved 
clarity on dx stations compared with that from most modern synthesiser 
rigs. -Preselector tuning was very sharp, and thus needs care in 
adjustment. The receiver was quite lively, although sensitivity at 
28MHz was just adequate. AM reception was of very good quality, 
although the filter was rather wide. CW reception was superb, and very 
weak signals could be dug out close to strong ones, the notch filter 
also considerably helping here, as it had quite a good notch. Audio 
quality was very good on ssb, and it was a great help to have three 
speeds of agc. I did not notice any tuning backlash, rotation being 
positive but without a flywheel action. 

Drake's philosophy in the design was to.- mix valves with 
semiconductors, choosing the best alternative for each stage. RF 
amplifiers and all the mixers are valves, but the first LO is solid 
state, whereas the IFs are a mixture of transistors and valves. The 
first LO mixes crystals with an analogue vfo, and the first i.f. at 
5.645MHz has a crystal filter right after the mixer, which is excellent 
(8kHz bandwidth). ‘The second i.f. at 50kHz contains the main filtering 
and the passband tuning circuits operate around this section. This is 
one of the finest receivers designed in the last 25 years, and I have 
checked two samples, the main measurements being on the second one as 
the first required some attention. 


LABORATORY TESTS: RF sensitivity measurements were all reasonably good, 
mid way between the best modern rigs and the poorer ones, and it was 
more than adequate on all bands except 28MHz. The pre-selector 
circuitry had a surprisingly high Q which gave excellent rejection of 
out of band signals, contributing to the outstanding available dynamic 
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range at 1f. RF intercept points measured extremely well for distant 
spacings, very well at 20/40kHz and even 5/10kHz spacing was far 
superior to almost all other receivers, showing an incredibly good 
blocking performance. Even the performance on 28MHz was excellent. The 
reciprocal mixing performance was only marginally bettered by the 
Collins KWM2, the best in the book! 

This magnificent front end performance contributed to superb 
subjective test results. SSB selectivity was excellent right down to 
-70dB. We noted 30dB difference between Sl. and 9, levels above this 
being surprisingly accurate up to +60dB. All the age speeds were well 
optimised, and the threshold was at around 1.5uV. Product detector 
distortion measured well, although a few rigs are better. Maximum audio 
power output was adequate into 8ohms, and a little better into 4ohms. 
Once the set had warmed up, we did not notice drift. Frequency accuracy 
was very good throughout. . 

There can be no doubt that this receiver has established a standard 
which is difficult for manufacturers to beat. It is hardly surprising, 
therefore, that when one looks through the dx contest winner tables, the 
Drake R4C appears frequently as the main station receiver. It is to be 
hoped that a manufacturer will come out with a rig that could be as good 
as this, but entirely solid state. Note that the R4C can transceive if 
interconnected with the Drake TAC etc. 


CONCLUSIONS: This really is a fabulous receiver, and a pity that it is 
no longer available. You are likely to pay quite a high price for a 
secondhand one, but you would then become the owner of an outstandingly 
well designed piece of equipment, suitable for the most demanding 
requirements, especially on the difficult 1f bands. I reluctantly 
returned one of these sets to a justly proud owner. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, for 12dB sinad 


28 .55MHz -118dBm 
14. 2MHz -120dBm 
3.75MHz -121dBm 
1.93MHz -118dBm 


Selectivity: ssb, bandwidth for given level drop 
3dB. 1.8kHz,  40dB 3.1kHz, 70dB 3.7kHz, 
6dB 2.2kHz,  60dB 3.6kHz. 

Reciprocal mixing, ssb : 


+100kHz spacing 104dB 
+20kHz 107dB 
+10kHz 104dB 
+6kHz 98dB 

S meter: $1 -105dBm 
S9 -75dBm 
$9+20 -57dBm 
S9+40 -36dBm 
$9+60 -~17dBm 


Product detector distortion: 1.6% 
Maximum audio output power: 4ohms 3.1W;  8ohms 2.2W. 
Calculated intercept point, S5 method: 


+100/+200kHz spacing -1.5dBm 
+20/+40kHz -3dBm 
+5 /+10kHz -4.,5dBm 
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Drake TR7 


HF transceiver 


FACILITIES: rx general coverage 1.5 to 30MHz (10kHz to 1.5MHz with 
optional aux board); tx all amateur bands from 1.8 to 28MHz (easily 
modifiable for general coverage transceiver). Modes: cw, ssb, rtty and 
a.m. (tx is carrier plus usb). Tuning: knob rotates 25kHz per rev and is 
analogue vfo controlling synthesiser. External vfo type RV7 (optional) 
allows split tx/rx. 500kHz up/down buttons with 500kHz amateur band 
selector. Available filters: 6kHz (can be bypassed for very wide am) , 
1.8kHz, 500Hz, 300Hz, 2.3kHz (fitted). Switchable passband tuning 
allowing complete swing from usb to lsb. Other front panel facilities 
include rit (+/-3kHz), noise blanker (optional), 25kHz marker mox/vox, 
age fast/slow, meter forward/reverse power, filter selectors, vox gain, 
anti-vox gain, vox delay and cw delay, split concentrics for mic 
gain/carrier level, af/rf gain and auxiliary board selector. Digital 
frequency readout to 100Hz resolution with display store button. 
Counter can be used to measure an external frequency up to 150MHz with 
input on rear panel. 

Four pin mic socket, quarter inch headphone jack on front panel. 
8ohm speaker mounted in side panel with heavy duty feet. Mobile mount 
and 13V dc psu are optional extras. Back panel: antenna on $0239 
socket, rx in/out on phono sockets (normally back connected), cw quarter 
inch jack, ext spkr on quarter inch jack, spare phono socket, large 
accessory sockets for external vfo and linear interconnections, and 13V 
power socket. Switched output for optional fan. Solid state pa with 
large heat sink. 


SUBJECTIVE TESTS AND ERGONOMICS: This rig clearly has poor sensitivity 
on 28MHz, and very poor reciprocal mixing performance near the tuned 
frequency. It is very simple to use and gave some good audio quality, 
with very good filters. The blocking and rfim performance were quite 
outstanding. On a.m. the set could tune right down to mw and lw if the 
aux board was fitted. AM reception was extremely good with almost no 
rfim problems. AM quality was fairly good although low audio 
frequencies were obviously very distorted. SSB and cw audio was clean 
and selectivity excellent, the passband tuning control being 
particularly useful. Audio output power was very limited. 

Tuning was originally very smooth but the tuning assembly needed 
fairly frequent maintenance to avoid becoming slightly crunchy. The 
noise blanker was reasonably effective and the external vfo accessory 
most useful. VOX and cw break in worked well and were easy to set up. 
The counter facility is remarkably useful. The optional psu is very 
substantial and has current trip and accurate voltage set presets. The 
TR7 works extremely well with the Drake L7 linear, and interfacing with 
other linears should be very simple. On my sample there were a few 
birdies just under 28.5MHz, which were far less marked than on the 
tested sample. 


LABORATORY TESTS: RF sensitivity when measured with the normal ssb 


filter was very poor as expected. One can easily insert a 28MHz preamp 
though in the rx antenna break points. The rf intercept point was 
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extremely high, the point still being surprisingly high at 10/20kHz 
spacing. Reciprocal mixing was very poor, making it impossible to 
measure blocking closer in than 10kHz. The review sample had a Sherwood 
3kHz filter installed, and its -selectivity shape was excellent down to 
-40dB, good at -60dB, but below this measurements were affected by the 
reciprocal mixing problem. The narrow ssb filter also had a very steep 
skirt down to -40dB. The cw filter in my own sample seemed excellent. 
The 6kHz a.m. filter was steep allowing one to cut out adjacent stations 
successfully. The S meter was set at 1uV for S1 and gave a 27dB range 
between $l and 9. Calibration above S9 was rather inaccurate although 
fairly logarithmic. 

The age plots showed the fast position to be almost perfectly 
exponential but a little too slow, whilst the slow speed gave a slight 
hang of 0.4 seconds’ then recovering around 7dB very suddenly, followed 
by an exponential rise of about one second. This unusual agc 
characteristic seemed to work quite well but may not suit your personal 
taste. Product detector distortion measured fairly well, whilst a.m. 
distortion at middle and higher frequencies was quite adequate. LF audio 
became very distorted at high modulation levels. The ssb audio response 
was quite wide with the Sherwood filter but a little too much 1f came 
through. The normal 6kHz a.m. filter produced too much hf attenuation at 
3kHz, but 1f extended to well below 100Hz. AM wide (bypassing the 
filter) gave a much better hf end, but hf attenuation in the audio 
amplifier again caused some treble loss at 3kHz and above. The maximum 
audio power output is surprisingly limited and not enough for many 
purposes, only slightly more power is available into 4ohms. The 
received frequency accuracy was excellent. 

Two tone tests on the tx at 28.55MHz at 110W pep showed very high 
third order products, the higher orders attenuating extremely well 
however. A slight power reduction greatly improved IPs. IPs at 14.2MHz 
were extremely low for a solid state pa. The 1f bands were also very 
good here. The carrier balance was well set and sideband rejection was 
reasonably good. The af/rf plot shows suitable 1f audio tailoring. The 
i.f. passband ripple was better than usual. Spurii around 28.45MHz 
averaged at -58dB (in band). No particular harmonic problems were 
noted. Slight tx and rx drift was noted in the first 15 minutes after 
switch on, the rig then stabilising. Slight second harmonic audio 
distortion was noted in the modulator section. 


CONCLUSIONS: Although this rig has had a fairly high reputation, the 
reciprocal mixing performance is not good enough by today's standards. 


A dB Drake TR7 AF/RF TX resp 10W max 20/2/85 USB A dB Drake TR7 AF/RF TX resp 10W max 20/2/85 USB 


0.0 _Atten S0d8| S00 TS 10. 0dem Sa 2382 0.00 _Atten Ode _S0o TG _-10. Od8m 2302 ty 

| H Cal {brated i 
-10.0 Le ener Mittin) al 00 |__| __+__+ 4 
-20. 0 | | | ! /—+ Ht 7 -2. 00 bok 3 ‘i aly | 1 
-30. 0 wut} ne Mes A A 300) erhit | L 
-40. 0 aia | 4 ae 00 L al ils ii 
-50. 0 hee | lode tea | | Last , ir5-29 up 23.9 ! i, Ph | | 
-60. 0 alt eae | Sis 600 ag | | | | ye 1 { 
-70.0 r a Sora \ oe yes | oe ee | ia ; H ms 
-so.0 MRT hope tt May 8-00 | te ee 
-90. 0 | alae aS | | saona f ~9. 00 A sil | : | Nees 
-100. 0 | * | -10. 00 
DADDD «= Ref =. 28. SSO2BMHz 1. O0kHz/div Res bw [30 Hz] DADbD Ref 28. 55028MHz 1, 00kH2/div Res bw 

Inc 1, OOKHz 5 s /div Vid bw 22Hz Inc 1. OOKHz 5 s /div Vid bw 2eHz 


145 


BUYER'S GUIDE TO AMATEUR RADIO 


The rig is fairly reliable, but overall I am slightly disappointed with 
its performance. Recommended at the right secondhand price, but not 
recommended new if Drake reintroduces it. The review sample was a fairly 
old one and the TR7A should be slightly better in some areas. 


A dB Drake TR7 2tone 790/1700Hz 20/2 100Wpep 
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LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


28 .55MHz -115dBm 
14. 2MHz ~116dBm 
3. 7MHz -114dBm 
1.91MHz -113 .5dBm 


Selectivity: ssb bandwidth for given level drop 
3dB 3.1kHz, 40dB 4.1kHz, 70dB_ 8.5kHz, 
6dB 3.2kHz, 60dB 5.2kHz. 

Reciprocal mixing, ssb: 


+100kHz offset 111dB 
+50kHz - 101dB 
+20kHz 84dB 

+10kHz 78dB 

+5kHz 70dB 

S meter, ssb: Sl ~107dBm 

S9 -80dBm 
$9+20 -~67dBm 
$9+40 -42dBm 
$9+60 -25dBm 


SSB product detector distortion: 1.3% 
Maximum audio output power: 4ohms 1.8W; S8o0hms 1.3W 
Calculated intercept point, ssb, S5 method: 


+100/+200kHz spacing +14 .5dBm 

+20/+40kHz +14.5dBm 

+10 /+20kHz +4dBm 
AM distortion: 90% depth....1kHz mod 2% 


300kHz mod 17% 
30% depth....1kHz mod 0.9% 
300kHz mod 5.5% ; 
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Dressler D70 | 


430MHz valve linear amplifier 


FACILITIES: Frequency coverage approximately 1MHz bandwidth in any 
required segment of the band 430-440MHz. Front panel controls: anode 
line tuning, mode switch (off, standby, operate and operate with de on 
coax output for masthead preamp powering), output loading, meter switch 
(ht volts, screen grid current, input grid current and output power 
indications), two meters, one switched and the other permanently reading 
pa current, ssb/fm switch, vox sensing hold on tx time and basic status 
LEDs. Back panel: 50ohm BNC for rf power input, 50ohm N socket for rf 
output, switch for rf sensing on/off, IEC socket for mains input and two 
phono sockets for hard ptt, one requiring short for tx, the other 
requiring 5 to 15V dc positive for switch over. Four large feet 
underneath, ventilation blower output on rear of left cheek, input for 
air underneath rig. PA is an Eimac 4CX250R supplied with itsown 
guarantee. 


SUBJECTIVE TESTS AND ERGONOMICS: Shortly after we first connected up 
this amplifier, and had just extracted 400W output, we were utterly 
shattered by a very loud bang, followed by most of my _ shack mains 
cutting off! On investigation, pcb adjacent tracks had been largely 
vaporised, and these had been directly connected to the IEC socket, with 
fuses at the other end of the track. The tracks were too close 
together, and a large capacitor had been almost touching the 240V ac 
line. The manufacturers agreed that we should rewire the unit, 
bypassing the pcb tracks, after which the linear worked normally. 

I used the review sample for about three weeks before taking 
measurements, but I had already noticed that the transverter output 
power lost around 1.5dB from input to output, which was puzzling. The 
linear has been running at around 350W pep output quite successfully, 
transmissions at this level sounding slightly rough, but high order 
products being well down. The rf sensing circuits worked extremely 
well, but I generally used hard ptt. I found the fan to be fairly quiet 
and totally acceptable, although would have liked rather more air to go 
through when operating at high power, as the exhaust was quite hot. 

If I used too much processing on ssb, occasionally the safety cut out 
would chop the tx relays and go to bypass mode, followed by back to tx 
again with a slow clucking. Reduction of processing stopped the problem. 
This is an intentional feature. The transverter had to be driven rather 
hard to drive the amplifier fully, so you will need a clean 10W to give 
350W output. We noticed no movement of grid 1 or 2 metering under 
normal conditions, standing current being set at 100mA, with voltage at 
2200V dc. The pa uses a half wave line, the anode one end, and tuning 
capacitor at the other, with ht feeding the centre. The variable 
coupling is a little crude and cord operated. Input trimmers are 
provided for adjusting input swr and tuning, and a safety cut-out switch 
cuts the ht transformer if the lid is withdrawn, a large sand-filled 
fuse being provided for ht. 


LABORATORY TESTS: We developed a clean two tone test using an old 
Fischer linear which could deliver a very clean 12.5W pep. This either 
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fed directly into the Dressler, or via a 3dB power attenuator, a Bird 
Thruline meter always being in circuit. The output was examined on an 
HP spectrum analyser after a Rohde and Schwarz power attenuator and 
another Bird meter. Overall gain averaged just under 16dB, and it was 
very linear up to high levels. Thus, 12.5W carrier was required to 
achieve 400W output, the two tone gain being slightly higher. Two tone 
tests were carried out at three levels. At 110W pep output, performance 
was superb. At 220W pep the third order distortion had risen to 
-23.5dB, which is rather high, but high order products attenuated 
rapidly, ninth order being below -65dB. At 440W pep output the third 
order components were poor averaging at -18dB, but again higher order 
products fell rapidly, ninth averaging around -58dB, but asymmetrical, 
showing incorrect loading. We failed to improve on this even with very 
careful adjustment. At 400W carrier output, ht had fallen to below 2KV, 
with current at 425mA, whilst at 210W carrier, ht was 2KV at 325mA (as 
indicated). I suspect the current meter is slightly non-linear, but 
efficiency seems extremely good, unusually so. At 210W measured power, 
the internal power indication was 270W, rather optimistic! 

The input swr was checked under high drive conditions (approx 5W), 
and the input circuitry showed an extremely good swr, around 1.1:1, 
which is excellent. We checked the through connection swr, however, 
relays back to back, and a rather poor swr of 1.6:1 was noted which is 
not good enough. We confirmed a 1.5dB loss through the Dressler, and 
this was carefully checked. The mismatch could conceivably cause a 
significant deterioration in a transverter's or transceiver's rx input, 
unless you are using a masthead preamp. The rf sensing circuit enabled 
tx for an input level of at least 100mW, and this gives a good 20dB 
margin, which is welcome, the hold time being variable. 


CONCLUSIONS : I was shocked by the mains/pcb problems, and the 
manufacturers have promised to rewire future models. In general use the 
linear performed admirably up to around 250W pep output, and even at 
350W pep the intermodulation performance in terms of spreading was 
acceptable, and a lot better than many solid state linears approaching 
their full outputs. However, I am concerned about the relay mismatches. 
Although ventilation is not quite good enough, it seems to suffice, but 
I cannot recommend the use of this linear for heavy duty cycles. It is 
quite well made internally, and well protected, except from the mains 
wiring. I recommend it, but with caution. 
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Single carrier tests: 
1.4W drive gave 40W output 
3.2W drive gave 1OOW output 
12.5W drive gave 400W output 
Two carrier tests: carriers spaced 200kHz apart 
110W pep output 3rds at -30/-32dB 
5ths at -50/-50dB 
7ths at -58/-58dB 
220W pep output 3rds at -23/-24dB 
5ths at -42/-42dB 
7ths at -55/-55dB 
440W pep output 3rds at -16/-20dB 
5ths at -28/-30dB 
7ths at -40/-50dB 
Linear conditions at 210W single carrier output: 


H volts 2000V 

Grid 1 OA 

Grid 2 OA 

Anode current 325mA 

Output power reading 270W 
Input swr at 400W single carrier output: better than 1.1:1 
Through swr with linear bypassed: die £2, 
Throughloss with linear bypassed: approx 1.5dB 
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Dressler D200S 


144MHz valve linear amplifier 


FACILITIES: Frequency coverage: 144-146MHz, modes: ssb/cw and fm/rtty 
at greatly reduced power. Input power requirement approx 2W to 15W max 
for 400W pep output. Front panel: anode tuning and loading controls, 
operation switch for off, standby, operate and operate with 13V dc on 
antenna centre core. Switch for ssb(100mA standing 
current)/fm(virtually no standing current) and preset for rf-sensed hold 
time. Four-position switch to select ht volts, output power, screen grid 
current and control grid current on one meter with second meter 
permanently reading total cathode current. LEDs for status indications. 

Rear panel: BNC socket for 50ohm interconnection from transceiver 
and 500ohm N socket for antenna connection. Switch to select high input 
sensitivity (rf input from relay direct to matched grid circuit) or 
attenuated input for coping with higher drive levels. Preset trimmer 
capacitor for altering input circuit gain, for direct interconnection 
use with 10W pep rigs. IEC socket for mains input, and phono sockets 
for normal tx short ptt or dc positive control for tx. PA valve is 
4CX350A. TX is rf sensed, overruled by ptt. Supplied with spare ht 
sand-filled fuse. Can supply 13V dc at 250mA for powering masthead 
preamps, but this requires great caution in use. Optional extras 
include safer masthead preamp control box with linear tx delay circuit. 
Overload shutdown circuitry standard. 


SUBJECTIVE TESTS AND ERGONOMICS: This model is similarly styled to the 
D70, also reviewed. It is made in Germany and imported by Dressler UK 
Ltd, formerly known as H. Lexton Ltd. The input circuitry allows higher 
output levels from a transceiver to be attenuated as required to obtain 
full output. I have always used direct high sensitivity input though in 
order to run my transverter drive at a lower output level to decrease 
overall system intermodulation. Many integrated circuits are included 
in comprehensive protection circuits, but on one occasion one of these 
went down and disabled the linear. 

Although the linear works well, there is not really an adequate air 
blower supply to keep the valve as cool as most of us would like, 


linear - arnpiifier 
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although it does not seem to have ‘suffered, my sample having been in 
regular use for two years. It is quite well made but I would have 
preferred chunkier relays, and input swr is just adequate. Although the 
linear is specified to give around 750W pep output, this would be 
severely caning the valve, and I strongly advise you to attempt no more 
than 400W pep, at around 0.4A current absolute maximum. Only 1.5W drive 
is required for this, and this can be quite useful, allowing for great 
flexibility in operation, As normally supplied, the linear changes to 
tx with rf sensing, and this fact nearly blew a masthead preamp once, 
and so I have now disconnected the input to the rf sensing circuit, 
surprisingly not switchable on this model, although it is on the D70. 
Several early versions of this model have been rather unreliable, and 
were originally supplied with 220V ac input transformers. They were not 
very well made, but quality control has been better for the last two 
years, so this will need watching if you buy a secondhand one. When 
driven from a clean source, the linear caused only slight spreading at 
my maximum recommended output, and it is far better than any solid state 


. linear checked, as well as being more powerful. In the _ hands of an 


inexperienced operator it could create havoc on _ the band, but I have 
heard many in use which have produced excellent transmissions when 
driven from good transceivers. It is a pity that the manufacturers did 
not incorporate an alc feed to return to the main rig, so you will have 
to watch the drive levels carefully. There is not quite sufficient 
loading capability which would have made the intermodulation products 
lower, and allowed the performance to be rated as superb, rather than 
just good. 


LABORATORY TESTS: On the high input sensitivity position just 1W was 
required to give 350W output, whilst 2W gave 500W out showing some 
compression. Iwo -tone tests at low levels showed an excellent 
performance, which was maintained up to 200W pep output. 340W pep was 
moderately clean, but at 500W, third order products had risen to -23dB, 
and whilst all high order ones had risen they were just about 
acceptable, far better than a solid state amplifier performance. Input 
swr was poor on high and low sensitivities, but there are presets to 
adjust this. Throughloss was just 0.3dB. RF harmonics were a little 
high but tolerable. The rig typically takes just under 0.4A at 500W 
carrier out on ssb position and 0.3A at 320W output fm (note: not for 
long!). RF sensing sensitivity was totally inadequate for the high 
sensitivity position as it requires around 750mW to pull over, rather 
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inadequate for the less sensitive input. Hold time is variable from 
0-1.5S. 3dB power bandwidth was 1.7MHz on any one tuned position. No 
Gl or G2 currents were noted in normal operation. HT at no load is 
2.1kV falling only slightly at full load to 2kV, showing excellent 
regulation. 


CONCLUSIONS: My experiences with this linear have in general been 
favourable and I can recommend purchase. However, you should check on 
the internal mains wiring, as with the D70 to ensure "explosion-free" 
performance. It is easy to over-criticise the Dressler, for if you don't 
make your own linear, price is an important consideration. This would 
be much higher if, for example, there was a bigger blower, and better 
relays were incorporated. It is reasonably good value for money if you 
compare the price with that of some US valve linears; the fact remains 
that there is no direct competition in this field. Another model, the 
D200 uses a 4CX250 type which gives less power, and which I do not 
consider such good value. Since writing this review I have experienced 
arcing and power reduction problems within the pa compartment; the fault 
was due to the coupling loop expanding towards, and then touching, the 
anode line after a period of time. You may need to look at this, and 
check on the separation, and ensure that the back of the loop does not 
contact chassis and form a shorted turn. 


Output power for given input drive, ssb position, high gain input: 


Input drive Output power 
0.01W 4.5W 

0.1W 46W 

1W 350W 

2W 500W 


Anode current at 500W output: 380mA. HT voltage at 500W output: 2.0kV 
HT voltage with no drive: 2.1kV 
Output power for 2W drive, fm position, high gain input: 330W 


Two tone results: at 1W pep output: 3rds at ~55dB 
all others below -70dB 
at 100W pep output: 3rds at -32dB 


5ths at -55dB 
7ths at -64dB 
9ths at -68dB 
other orders below -70dB 
at 190W pep output: 3rds at -28dB 
5ths at -48dB 
7ths at -62dB 
9ths at -70dB 
other orders below -70dB 
at 340W pep output; 3rds at -25dB 
5ths at -33dB 
7ths at -48dB 
9ths at -52dB 
llths at -58dB 
13ths at -60dB 
at 500W pep output: 3rds at -23dB 
5ths at -38dB 
7ths at -46dB 
9ths at -50dB 
llths at -60dB 
Through loss on rx: 0.3dB 
Level required to rf sense (high/low): 560/890mW 
Harmonic output: 2nd at -42dB ref 350W carrier, 3rd at -52dB 
4th at -50dB, 5th at -55dB, 6th at -50dB 
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EME 1325 


Valve linear for 2320MHz operation 


FACILITIES: Input/output tuning allows for optimum performance over a 
considerable proportion of the 2320MHz band. Input drive: up to 4W. 
Output power capability: up to at least 30W, highly dependent upon 
individual valve chosen. Supplied with input/output cavities, valve 
base, blower, input/output matching circuitry, high quality N_ type 
sockets (output screwing in/out for loading), and complete bias supply 
board. External psu cannot be supplied, but transformer, valve and 
various other components are optional extras. HT supply: 800 to 1000V 
at 150mA max. Presets are built in for input and anode tuning, loading 
varying the pick up from the cavity. 


} 
| SUBJECTIVE TESTS AND ERGONOMICS: As with the 1296MHz model, this one is 
| superbly made and designed. However, you will find that comparatively 
few valves will operate in this model, which uses them almost beyond 
their specification. I have found that the German Siemens 2C39BA, 
available from Piper Communications, is significantly better than dozens 
of other miscellaneous, some allegedly new 7289s, 3CX100A5s and American 
2039s of little or no use. A good valve can easily give 25W output for 
3W in at 1kV/150mA, and my own example gives 32W carrier for 3W in at 
1kV/200mA (but not for too long!). Tuning and loading is extremely 
critical, and when we originally set ours up, we blew the anode feed 
resistor many times, to our dismay, with slight flash overs occurring 
when the loading was too light (N socket unscrewed too much). It even 
provided a fireworks display just after I attempted my first DL QSO, 
which was never completed! It has now settled down well and seems very 
stable, having used the same tuning up method as described for the 
EME23150. 

In my system, I drive it from an ssb solid state linear type SLA13, 
with which it works well. As with most microwave equipment, there is 
considerable compression between half and full power output, but 
intermodulation products do not seem to _ be poor, provided the valve is 
not overdriven. I suggest you use the fastest fuse imaginable in the ht 
supply, as the Teflon decoupling capacitor seems to have a tendency to 
arc over, taking the feed resistor with it. The standing current should 
be set at 50mA, and this has remained stable. 

The heaters will require a lower voltage on tx, and the two-speed fan 
should be set for high speed on tx and low on rx to minimise cavity 
resonant frequency temperature drift. 


CONCLUSIONS: This excellent EME product makes it much easier to obtain 
dx contacts, and I have been somewhat surprised that propagation on the 
band is not so far below the 1296MHz one, although there is much more 
QSB. Scatter propagation and aircraft bounce are far more prevalent, 
which is useful. I recommend this unit, but you will require endless 
patience to tune it, and perhaps to find a good valve if you are not 
pay a lot of money for a new Siemens type. 


153 


BUYER'S GUIDE TO AMATEUR RADIO 


EME 23150 


Valve linear for 1296MHz operation 


FACILITIES: Input/output tuning allows for approx 6MHz bandwidth over 
majority of the band. Input drive required is 10-15W, with output from 
125-160W, depending on valves chosen. Valves: 2 % 2C39BA or 
equivalents. Linear supplied as complete in and out cavities with bias 
supply, and requires you to build your own psu. Two speed blower and 
input/output sockets and circuitry also supplied. Recommended ht 
voltage: 1-1.2kV. Max 800V dc for atv or fm use. Max current for 
ssb/cw 400-500mA peak, FM/ATV 200mA. Input/output sockets are high 
quality 50ohm Ns, output N- screws in/out for loading, anode tuning knob 
altering capacity within cavity. An input trimmer is provided for 
adjusting input matching. Optional power supply board, mains 
transformer and valves available from Piper Communications. 


SUBJECTIVE TESTS AND ERGONOMICS: I purchased the original review sample 
in early 1984 and it is still going fine; there have been no problems. 
It has been built into a cabinet including the entire psu. For some 
while I have used 3CX100A5 valves which work well. With around 7W drive 
it gives 125W output, but I am now achieving 160W pep with 10W drive, or 
145W continuous carrier. I lower the heater voltage slightly on tx to 
5.3V, and this gives excellent power output stability over periods of 
weeks, virtually no retuning being necessary. At full output, my ht 
drops from 1kV to just under 900V, with anode current at around 450mA 
total, standing current being set at 100mA. 

Input and output tuning is very simple and effective, although the 
input swr becomes highly dependent on the choice of valves which can be 
very critical. Too many allegedly new ones are possibly 20 years old, 
and may need degassing (heaters only for 24 hours). I now drive the 
system from an SSB Products LT23S transverter which drives it superbly 
well. When running at 100W output, it is very linear, but with 
considerable compression above this level, although the intermodulation 
products are surprisingly low, and I am not normally accused of 
spreading. I have had many memorable DX QSOs, and there is no doubt 
that the product is well made and designed. : 

The bias supply is extremely stable as supplied, and the standing 
current remains untouched for month after month. Output loading is 
achieved by unlocking the output N socket and screwing in and out, this 
altering the amount of pick-up from the cavity. Loading is therefore 
rather tiresome, and you must remember to lock it before use, as you may 
change it once you screw a plug onto the socket. Having been caught out 
once, I am not likely to forget to lock it again! You will find the 
length of coaxial feed cable between the transverter and input socket 
may be critical in order to obtain maximum drive into the valves. Many 
of these linears are in regular use throughout Europe, and several 
contest winners have used them in portable installations. I have heard 
the odd one being rather overdriven, and suggest you should not attempt 
to get more than around 160W single carrier power, which would typically 
give you 180W pep. 
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Both input and output cavities are silver plated. The anode tuning 
screw changes a disk position inside the cavity very smoothly, with no 
intermittences noted. ' 


LABORATORY TESTS: When the original tests were done, power measurement 
at 1296MHz was no better than around 10% accuracy. A Bird Thruline 
wattmeter seemed to give inconsistent results with the 250W plug-in, but 
I now use an EME in-line directional coupler/meter which has proved to 
be accurate. I strongly recommend one of these, for the initial setting 
up is not too easy. Total heater current drawn is around 2A, and you 
can achieve at least around 50W output from 1.5W drive. At around 150W 
output, there will be up to 4 or 5dB compression, and this is why you 
need high drive levels of 10W or so for full output to be reached. With 
6V heaters on both rx and tx we originally noted considerable heat 
drift, but once we lowered the tx heater voltage the drift problem 
almost disappeared. The cooling fan is arranged to be at high speed on 
tx and low on rx which keeps the temperature fairly stable. 

When I originally tuned and loaded, there were problems achieving 
maximum power on ssb, and I had to whistle for many seconds before power 
maximised, and after 30secs of speech it had fallen considerably. 
Having thought about this, I then spoke for 10secs normally after tx, 
then whistled for 3secs, adjusting tuning for maximum output on whistle. 
I then spoke again for a while and then gave a_ short whistle and 
rechecked. The same procedure was repeated with the loading in a 
slightly different position each time, and I eventually reached a 
tune/load situation which allowed full power after a few seconds of 
speech, which checked well on the occasional short whistle. I suggest 
it is no use radiating carrier for minutes on end whilst tweaking, for 
you will soon blow the valves! 


CONCLUSIONS: Although many 1296MHz band enthusiasts have made their own 
linears, many of us are not good plumbers, and do not have the patience, 
and this linear is to be highly recommended for its superb performance, 
although it is a pity a psu is not normally supplied complete. It is 
thoroughly reliable, and particularly helpful when high power is run to 
attract attention of dx operators who can then turn their beams on you. 
Once most contacts are established you can turn the power down. 
Remember to use a high quality relay on the output, to avoid blowing up 
rx GaAsFets, and Piper Communications can supply a _ suitable hf 400 
coaxial relay. 


—_ 
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GEC BRT400 


HF receiver 


FACILITIES: Frequency coverage: 150kHz to 33MHz in six bands. Modes: 
am, cw and ssb (no product detector). Selectivities: six, three with 
crystal/phasing and three 1/c. Front panel facilities include switches 
for tx/rx rly, mains on/off, agc on/off, speech/music, cw audio filter, 
bfo on/off. Rotaries for noise limiter level, i.f. gain, af gain, rf 
gain, band select, crystal phasing, selectivity, bfo pitch and antenna 
trim. Large flywheel tuned knob for adjusting frequency. Large 
frequency read-out dial, 260mm long with S meter on the left end. 
Quarter inch headphone jack socket on front panel. Rear panel: 
terminals for balanced/unbalanced antenna connections, tx rly, 600ohm 
audio output, loudspeaker output, age level, pick-up input and mains 
input socket. Mains voltage selector and S meter zero adjustments 
underneath top cover. 


SUBJECTIVE TESTS AND ERGONOMICS: Although I had remembered that this 
set could produce some good quality audio from am, I certainly did not 
appreciate that in fact the reproduced quality is stunningly good! I 
spent some three hours in an evening greatly enjoying the reproduced 
quality from lw, mw and dozens of sw stations. I came to the conclusion 
that the quality was superior to any other set heard, other than the 
Surrey Electronics-modified Yaesu FRG7700. What was so astonishing was 
the relatively low distortion at 1f, and the extended hf response 
maintained with good selectivity and, therefore, rejection of adjacent 
channel stations. The speech music switch gave a useful 1f cut for 
speech, and the cw filter was just right. 

Ergonomics were excellent throughout and the only real snag is the 
enormous weight and size, making it transportable rather than portable! 
CW reception was quite reasonable, and the crystal selectivity positions 
worked well with the phasing control, these positions also being useful 
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for reasonable ssb reception, despite the absence of a product detector, 
as the bfo injection was at a very high level. The image response is 
very poor indeed at hf but excellent at 1f. Although there are not many 
of these receivers on the secondhand market in good condition, if you 
can find one it is worthwhile buying some new valves for it and 
carefully aligning throughout. 


LABORATORY TESTS: The rf input sensitivity was incredibly good on the 
lf ranges, bettering most modern sets with a.m. capability, but 
sensitivity on the hf bands was up to 12dB worse. The high Q of the rf 
tuned circuits considerably helped the far out intercept point 
measurements, and at 3.75MHz, 100/200kHz spacings showed a remarkable 
performance, but this deteriorated by 43dB for 20/40kHz spacing (within 
rf tuned passband). On mw the rf_ tuned circuits reject very strong 
signals off-channel even better. At 28MHz however the close in im 
performance was much worse, but various problems made the measurements 
exceptionally difficult. The reciprocal mixing performance was 
excellent at 20 and 100kHz spacings, but it was impossible to measure it 
close in. 

Selectivities were checked on a.m. and the widest position produced a 
reasonably flat response from 60Hz to 4.5kHz with 10kHz at -34dB. The 
7kHz bandwidth position was -6dB at 4kHz, the 5.5kHz position being 
rather narrower. Audio distortion was measured at various rf input 
levels and 1kHz modulation at 90 per cent depth typically measured only 
0.6 to 1 per cent at intermediate levels, rising to just 3.2 per cent at 
an input rf level as high as -3dBm, provided that rf and i.f. gains were 
adjusted for optimum. At -50dBm, and 90 per cent modulation, 300Hz was 
typically around 1.7 per cent and 80Hz 3.6 per cent. Even 40Hz was only 
5.4 per cent. This is an astonishing performance for an old valve 
receiver which was not revalved, nor aligned! 

The receiver achieved 69dB signal to noise ratio on a really strong 
a.m. signal of -30dBm which is reasonably typical. However, this 
measurement was taken with a 400Hz highpass filter in, and when this was 
switched out hum severely degraded the s/n ratio. A maximum power output 
of 2.1W was given into 4ohms, but output fell to 1.4W into 8ohms. 

The image response was checked at 28.55MHz and measured badly at only 
7dB, but at 1.9MHz it was approximately 100dB, showing that the rf tune 
circuits had a very high Q at 1f, the i.f. being 455kHz. 


CONCLUSIONS: If you love playing with old valve receivers and want a 
first-class quality set for short wave listening to a.m. stations, then 
you should most seriously consider trying to find a BRT400 in good 
condition. It is fascinating that the a.m. quality was so marvellous,and 
the BBC used this set for rebroadcasting received signals to a very high 
quality. It will need a very strong bench and a lot of room though, and 
I hope it will give you as much pleasure as it has given me to operate. 


LEY: 


BUYER'S GUIDE TO AMATEUR RADIO 


Icom IC2E 


144MHz hand held 


FACILITIES: Frequency coverage: 144-146MHz, modifiable for wider 
coverage. Mode: fm. Tuning: three thumbwheels giving 10/100kHz and 
1MHz steps, with 5kHz up button. +/- repeater shift or simplex 
operation. High/low pwr switch (2.5/0.25W), manual 1750Hz toneburst. 
PTT lever on side cheek. Antenna socket: 50ohm BNC with rubber duck 
supplied. Miniature jacks for ext mic and headphone or ext spkr. 
Squelch and gain controls on top panel with miniature on/off switch. 
Large belt clip on rear panel. 8.4V dc ext powering and charger sockets 
in the base. Various chargers available (base: BC30 and 12V adaptor 
pack). Trickle charger supplied with rig. Optional accessories include 
HM9 spkr/mic and mobile pwr booster ICML1. Loudspkr and mic built in 
front panel. 


SUBJECTIVE TESTS AND ERGONOMICS: This has been a very popular model for 
some years, but is now outclassed by recent competition. It is light 
and fairly easy to carry around, but the thumbwheels are a little 
awkward, and it is most annoying that you will have to push the 5kHz 
step button in and out frequently if you are hunting for stations. If 
only the 10kHz thumbwheel could give 25kHz channels, the rig would be 
far better, but the basic model has had to be compatible with too many 
markets. The lack of a normal direct reverse repeater shift is a 
nuisance. As with so many other small units it is also a disadvantage 
that direct use with an external 13V supply is not recommended. The rig 
is ideal for fixed channel use and has been particularly popular with 
Raynet. When the receiver is ae 
squelched, battery drain is extremely 
low, and thus the rig can be switched 
on but not be in use for hours. You 
have to push the volume control in 
order to get manual tone burst as 
there is no automatic function for 
this. I would have preferred the 
on/off switch to have been incorporat- 
ed in the volume control rotation, as 
one can easily forget to switch the 
rig off. Transmitted speech quality is 
rather on the thin side but very 
clear, whilst the reproduced sound is 
acceptable, although volume is severe- 
ly limited. There is definitely 
insufficient audio power for serious 
use under mobile conditions unless 
the car is extremely quiet! The rig is 
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very sensitive, but if you use it with a large antenna, you will be 
likely to have marked intermodulation problems, especially from strong 
signals outside the band. : 


LABORATORY TESTS: RF’ sensitivity is extremely good, but rfim 
performance is poor; two off channel signals, when appropriately 
spaced, of only 130uV (-65dBm) give a noticeable intermodulation product 
on channel. The intercept point is thus bad. Selectivity is not good 
enough for 12.5kHz off-channel station rejection, but 25kHz selectivity 
is acceptable, with 50kHz spacing excellent. We noted quite high 
distortion in the discriminator and audio amplifier, and just 0.5W 
maximum output power is available. The receiver current with the rig on 
squelch is extremely low at 19mA. 

The transmitter gave a maximum power output of 2.7W which is quite 
adequate for a handy talkie, and this was reduced by approximately 10dB 
on the low power position with an appreciable current drain saving. Our 
review sample had a frequency error of just 310Hz which is acceptable. 
The repeater shift was reasonably accurate whilst the toneburst 
frequency was very accurate, its deviation being just about right. 
Speech deviation normally peaked around 5kHz, but could go appreciably 
above this when intensely provoked. Harmonics were only just visible on 
the spectrum analyser and were all below -60dB. This rig is surprisingly 
economical on battery consumption in the transmit mode, particularly on 
low power, and thus the batteries, despite their small size, should give 
several hours use of average operation. 


CONCLUSIONS: If you want a reliable handy talkie for local and 
emergency use, this rig should suit the purpose quite well, particularly 
if you keep to only one or two channels. Its new price is not very 
competitive though, but I recommend the rig if you can buy one at a more 
modest secondhand price. The thumbwheels are awkward to use, and rigs 
such as the Trio TH21E are now much more practical. Considering the age 
of the design, performance is acceptable, but rf intermodulation 
performance has to be quite severely criticised. Other versions are 
available for marine band use, and it is possible to modify the rig to 
allow it to cover a wide frequency range, although such modifications 
are not particularly easy to carry out. 


LABORATORY RECEIVER RESULTS _ 
Sensitivity: for 12dB sinad 


145MHz -124.5dBm 
Selectivity: blank off channel carriers 

+/-12.5kHz spacing 37/37dB 

+/-25kHz 65/654B 


Maximum audio output power (at 10%THD): 8ohms 0.5W 
Audio distortion at 125mW output and 3kHz deviation: 3.4% 
Calculated intercept point: 12dB sinad method 
+25/+50kHz spacing -34dBm 
Weight: 470g 


LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 2.7/0.25W on own Nicad 
Deviations (toneburst/typical speech/provoked speech): 3.4/6.5/6.5kHz 


Carrier frequency accuracy: +310Hz 
Repeater shift accuracy: +170Hz 
Toneburst frequency accuracy: within 1Hz 


Harmonics: 2nd at -61dB; all others below -65dB ref full output power 
Current drawn (rx squelched/tx high/tx low): 19/390/160mA 
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Icom IC4E 


430MHz fm hand held 


FACILITIES: Frequency coverage: 430-440MHz. Mode: fm. Tuning: 
three thumbwheels giving 10/100kHz and 1MHz steps, with 5kHz up button. 
+/- repeater shift with rev repeater, or simplex operation. High/low 
pwr switch (2/0.3W), manual 1750 toneburst. PIT lever on side cheek. 
Antenna socket: 50ohm BNC with rubber duck supplied (quarter wave 
flexiwhip). Miniature jacks for ext mic and headphone or ext spkr. 
Squelch and gain controls on top panel with miniature on/off switch. 
Large belt clip on rear panel. 8.4V de ext powering and charger sockets 
in the base. Various chargers available (base: BC30 and 12V adaptor 
pack). Trickle charger supplied with rig. Optional accessories include 
HM9 spkr/mic. Loudspkr and mic built in front panel. 


SUBJECTIVE TESTS AND ERGONOMICS: The ergonomics of this rig are 
absolutely identical to those of the IC2E, thumbwheels being rather 
awkward, and the requirement for using the 5kHz up button being most 
annoying. RF sensitivity is not particularly good, and the quarter wave 
whip supplied is not good enough to pick up more than just a few very 
local stations including repeaters. I most strongly recommend a better 
portable co-linear antenna for this model, such as those supplied by 
Waters & Stanton. Although the rfim performance is poor, it should not 
present such a problem as on a 144MHz rig as there are far fewer strong 
out of band signals around. The rig has been fairly popular, but is 
rather outclassed by recent competition. It is fairly economical on 
batteries, although it is not quite as good as the IC2E. The inclusion 
of a reverse repeater shift is most welcome, and in this respect it is 
better than the IC2E. 


LABORATORY TESTS: RF sensitivity is adequate rather than good, and rfim 
performance is very poor. Selectivity was fairly good at 25kHz, but did 
not get that much better at 50kHz spacing. Audio distortion was at a 
fairly low level, although only 1/2W max of audio power was available. 
Only 18mA was taken from the battery when the rig was squelched, and 
this is a very economical drain when the rig is on standby. The rig was 
correctly on channel on rx; no improvement in performance resulted when 
the generator was slightly detuned. 

There was a useful differential in power output between high and low 
positions, and total current drawn reduced by a half on low power. 
transmitted frequencies were surprisingly accurate, as was the repeater 
shift. The toneburst was precisely on frequency, and its deviation was 
set correctly. Speech deviation, both normal and absolute maximum, was 
set rather high by around 3dB, and this could upset some repeaters. 
Transmitted harmonics were almost immeasurable and below -65dB. 
Modulation quality was thought rather thin, and some spitchiness was 
produced. If the user spoke too close to the microphone, this effect 
was exaggerated by the over-deviation. 


CONCLUSIONS: This rig now seems rather overpriced and it is not as good 
as much of its competition, so I would not recommend purchasing a new 
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one, although a secondhand purchase might be justifiable if you can get 
one at a good price. The reverse repeater function is an asset, but I 
found that tuning across the band was most awkward. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


433MHz by -121.5dBm 
Selectivity: off channel blank carriers 

+/-25kHz spacing 54/54dB 

+/-50kHz 63/63dB 


Maximum audio output power at 4kHz deviation and 10%THD: 8o0hms 0.5W 
Audio distortion at 125mW output and 4kHz deviation: 1.2% 
Calculated intercept point: 12dB sinad method 

+25/+50kHz spacing -38dBm 
Weight: 470g 


LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 2.3/0.3W 
Deviations (toneburst/typical speech/provoked speech): 3.6/7.0/7.4kHz 


Carrier frequency accuracy: -~140Hz 
Repeater shift accuracy: =2302 
Toneburst frequency accuracy: within 1Hz 


Harmonics: below -65dB ref full output power 
Current drawn (rx squelched/tx high/tx low): 18/470/240mA 
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Icom IC25E 


144MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 144-146MHz. Mode: fm. Tuning: knob 
rotates in 5/25kHz steps selected by vfo a/b switch. Five mems, 
priority channel from selected mem, simplex/duplex and minus or reverse 
repeater shifts, programmable or normal scan. Front panel controls 
include audio gain with pwr on/off, squelch (pull out for low pwr 
operation), mem/vfo rotary switch, mem write, scan start/stop, 1750Hz 
manual tone button which also transmits carrier (spring loaded). Red 
led digital frequency display with basic status indications and bargraph 
S meter. Mobile mount and ic HM10 mic supplied. Mic (HM10)has ptt, 
up/down channel buttons and toneburst button, includes preamp built in. 
Back panel: $0239 socket for antenna, short captive de lead for 13.8V 
with socket and extension lead with plug and fuse supplied. 3.5mm jack 
socket for ext spkr. Solid state pa rated at 25W output. Built-in 
loudspeaker. 


SUBJECTIVE TESTS AND ERGONOMICS: Many facilities in this rig have to be 
selected as second functions, and thus the ergonomics are not 
particularly good for enabling these. It is not possible to select 
12.5kHz channelling. Transmitted audio from the HM10 mic was generally 
rather distorted as the rig had its preset mic gain adjusted far too 
high, causing modulation to be hitting the limiter quite hard. The 
reproduced quality was a little muffled, and a loudspeaker rattle was 
noted on speech, and on investigation was very bad between 180Hz and 
700Hz. This was probably due to inappropriate wire routing near the 
speaker cone. There was plenty of audio gain and level however. The 
squelch control had quite a soft and pleasing action. 

The back of the rig got very hot indeed on long overs, almost too hot 
to touch, and thus extremely good ventilation is recommended in a mobile 
installation (not recommended for use in a glove compartment!). Slight 
synthesiser whine was noted on the receiver, although not reported on 
transmission. The instruction book did not seem as helpful as usual. 
There is no auto toneburst facility, but the inclusion of a reverse 
repeater button is most helpful and preferable to a plus repeater shift. 
You have to use vfo A for transferring frequencies to memory, and this 
means much turning at 5kHz per step to put the required frequencies in, 
which was quite annoying. The rig seemed fairly sensitive and no 
particular problems developed, apart from the rattle. 


LABORATORY TESTS: RF sensitivity was better than quite a lot of the 
competition of the same age. The rf intercept point measured very well 
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for a mobile, and you are not likely to get interference from strong off 
channel carriers. Even carriers fairly close to the wanted channel did 
not deteriorate the performance: significantly which shows a_ good 
blocking characteristic. The 25kHz selectivity measured well although 
it was lopsided, and we noted that there was a slight frequency rx error 
of approximately 1.1kHz which caused the apparently uneven selectivity. 
We noted only 11dB difference between S1 and 9, and this seems a little 
ridiculous. S9 +20dB represented only a 3dB change from S9! Audio 
distortion was rather high into an external 8o0hm load, and the actual 
maximum output power was poorer than average. RX squelched current was 
about average for a high power mobile, and you will have to make sure 
you turn the rig off to avoid battery drain overnight. 

The transmitter gave an average of 28W across the band, with minor 
variations, from a 13.8V supply, but this dropped quite a lot when 
supply was reduced to 12V. We were surprised to see the power reduced 
to only 600mW when the squelch knob was pulled out. Grossly excessive 
mic amp gain was noted, but the fm limiter was very accurately set at 
5kHz deviation max. Toneburst was accurate, but came up to full 
deviation. On tx, frequency accuracy was excellent, and so it must be 
assumed that the rx chain must have been slightly out off alignment, 
producing an apparent rx error. There were no harmonic or spurii 
problems. The rig drew 5A on high power tx, so you will need a fairly 
hefty power supply. The rig was especially tested into mismatches 
including open and short circuit, for not more than 5secs at a time, and 
no harm was noted, the harmonic output also not being affected. 


CONCLUSIONS: If we ignore the loudspeaker rattle by putting it down to 
a sample problem, and the missed mic gain control, this rig actually 
performed quite well overall, the main disadvantage being Icom's 
non-standard pre-emphasis and de-emphasis in their audio circuits. The 
rig was fairly expensive, but its performance was relatively good in 
comparison with most of its competition at the time, so I can recommend 
purchase of a secondhand one at a reasonable price. Note the ventilation 
problem though. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


145MHz -123dBm 
Selectivity: e 
+/-12.5kHz offset 44 /38dB 
+/-25kHz 76/59dB 
+/-50kHz 81/81dB 
S meter: $1 -105dBm 
S9 -94d Bm 
$9+20 -91dBm 
Audio distortion at 125mW output: 2. 9%THD 
Maximum audio output power: 1.9W at 10%THD 
Calculated intercept point: 12dB sinad method 
+25/+50kHz spacing -7.5dBm 


Size: 140w x 50h x 170d (mm). Weight: 1.5kg 
LABORATORY TRANSMITTER RESULTS 


Maximum output power: 12vdc 13.8vdc 
145MHz 19.6W 28W 
Maximum output power on low position: 600mW 
Harmonics and spurii: none noted above -65dB ref full output power 
Maximum provoked deviation: 5kHz 


Current consumption (rx squelched/tx high): 370mA/5A 
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Icom IC27E 


144MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 144-146MHz. Mode: fm. Tuning: knob 
rotates in 12.5/25kHz click steps. Ten memories are incorporated, a 
programmable scan operating between mems 0 and 1. Front panel 
facilities incl +/- repeater shifts, audio gain control with pwr on/off 
switch, squelch, mem/vfo, vfo a/b, scan stop/start, step rate, 1MHz up 
shift, mem write, tx offset write, speech synthesiser enable, priority 
channel select, high/low pwr and auto toneburst on/off. Eight-pin 
recessed mic socket. LED frequency display with comprehensive status 
indications and S meter/rf pwr. A listen on input facility is provided 
py depressing "offset write" when on duplex mode. Underneath the rig is 
a miniature spkr. On the top panel is a cover under which are DIL 
switches to select scan hold time on/off, long/short hold, scan speed 
slow/fast, programme or full scan, scan busy or clear channels. Mobile 
mount and mic (ptt, up/down and toneburst buttons) supplied with rig. 
Back panel: S0239 antenna socket at end of short captive lead. Short 
13V dc captive pwr lead with special double connector and extension 
(3.5m) fused in positive and negative lines. 3.5mm ext spkr jack. 
Large heat sink for 25W solid state pa. 


SUBJECTIVE TESTS AND ERGONOMICS: The reproduced audio from this rig 
tended to be muffled, also lacking in 1f as the internal speaker is very 
small. There was insufficient acoustic power available, especially for 
mobile applications. Ergonomics are quite good, but the button layout 
is slightly confusing. TX quality was thought slightly thin and nasal. 
Intelligibility however was generally good. The tuning assembly was 
much liked, and the provision of 12.5kHz channelling is a great asset, 
especially in urban areas. A speech frequency readout module (UT-16) is 
available as an optional extra, and could be quite useful when you want 
to keep your eyes on the road. Slight synthesiser whine was noted on 
tx, but was not considered serious. The small size is another good 
point, although the heat sink did get fairly hot, especially after a 
long over, so good ventilation is essential. 

Fairly easy to install and remove in a car, this rig's mobile mount 
is just slightly more awkward than that of the Trio IM201. The digital 
frequency display is easy to see, although we would have liked it 
slightly brighter. In general use it was possible to receive many 
stations better than usual, both the rf _ sensitivity and..;i.f. 
selectivity seeming excellent, and no problems being noted from strong 
out of band signals. This is one of the most sensitive fm mobiles 
available. 


LABORATORY TESTS: RF sensitivity was amazingly good, and the rf 
intercept point was also good for an fm mobile, and far better than that 
of a hand held. Reciprocal mixing performance was adequate but not 
quite as good as the Trio ‘M201, measured at the same time. FM 
selectivity was adequate at 12.5kHz spacings and good for wider ones. 
The S meter was extraordinarily optimistic, only 20dB rf increase above 
Sl indicating at 9 +60dB, so someone is using very strange decibels! 
Audio distortion was virtually as good as we have ever noted on an fm 
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mobile, but alas, the maximum audio output was very limited into both 8 
and 4ohm loads. Capture ratio measured superbly well, and amazingly 
weak signals were limited successfully. Maximum attainable signal to 
noise ratio was satisfactory, but not excellent. The squelch control 
can be set for the rx to open up on an extremely weak signal, and it did 
have a moderately good adjustment range. RX squelch current drain was 
average for a mobile rig Frequency response showed a moderate degree of 
1f cut, but hf was de-emphasised much too much, clearly causing the 
criticism of muffled reproduction. 

A healthy 27W was produced on tx, which could be decreased to 5W when 
switched to low power. Toneburst deviation was precisely set, normal 
speech deviation being only slightly high, but when extremely provoked 
it became both spitchy and too high. Frequency accuracy on simplex, or 
with repeater shifts was very good, and the toneburst was accurate. 
Transmitted response showed slightly excessive 1f capability, but at hf 
it was actually very smooth up to 3kHz above which it attenuated very 
rapidly indeed which is commendable. Probably the quality of the 
supplied mic (HM-24) was responsible for the slight thinness noted 
subjectively on tx. Harmonics and spurii were below the noise floor of 
the analyser. The transmitted signal to noise ratio ref 3kHz deviation 
was slightly limited mainly by the synthesiser 1f breakthrough. Maximum 
current drawn on tx was rather high for the rated power output. 


CONCLUSIONS: Although this rig is recommended, it has now become rather 
expensive. It has some good facilities, and at least you can listen on 
| repeater input, but I wish Icom could make their de-emphasis on rx more 
| compatible with the rest of the world. One fairly serious disadvantage 
| is the small internal speaker, combined with limited audio power output, 
and you will need to check this in your car before you commit yourself. 
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Icom IC45E 


430MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 430-440MHz. Mode: fm. Tuning: knob 
rotates in click steps, 5/25kHz channelling selected by vfo a/b. Five 
memories, mem 5 becoming call channel which has direct access. Repeater 
+/- shifts and listen on input facility. MHz up shift button. Front 
panel: audio gain with pwr on/off, squelch (pull out for low pwr), 
rotary mem/vfo switch, buttons for mem write (from vfo A), 
simplex/duplex, +/- repeater shift, offset write (changes repeater 
shift), vfo A/B, scan start/stop (programmable scan switch inside rig). 
Eight-pin mic socket, HM15 electret having low output level with mic amp 
in rig. Toneburst, ptt and up/down buttons on mic. Mobile mount 
supplied. Back panel: 50ohm N socket for antenna, 13.8V de captive pwr 
lead with female connector and extension lead with plug and fuse 
supplied. 3.5mm jack for ext spkr. Solid state pa nominally with 10W 
output. Front panel has led frequency display with basic status 
indications and bargraph S meter. 


SUBJECTIVE TESTS AND ERGONOMICS: This rig is very similar to the 144MHz 
IC25E, main differences being slight changes in some button facilities 
and its lower power output. The review sample had no rattle whatsoever 
on the speaker, but otherwise the reproduced audio quality was very 
similar to the IC25E. Most of the ergonomics criticisms made for the 
latter apply to this rig also, although the back panel did not get so 
hot. The microphone supplied, this time, had insufficient gain for it 
in the rig's mic amp, and so it was necessary to talk very close to the 
mic. The toneburst oscillator is in the mic and is activated by 
depressing a button on the mic. We noted that the rig powered up at 
431MHz, and this is both irritating and unusable in the London area, and 
it should have been set at the factory for around 433.5MHz. Slight 
synthesiser whine was noted on rx but it was less marked than on the 
IC25E. Dual function buttons are somewhat tiresome, but you would 
probably get used to them eventually. Audio quality was acceptable 
throughout. The offset write control allows you to change the repeater 
shift, which will be useful for use in other countries. This rig seemed 
fairly sensitive in general use and performed quite well, the channel 
stepping knob requiring only a light touch to change channel. 
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LABORATORY TESTS: RF sensitivity measured quite well on this rig, 
although it would benefit a little with a good external rf preamp. The 
rf intercept point measured moderately well for the band, and you should 
not get too much trouble in this area, even from strong off channel 
signals. The i.f. selectivity measured well, and was decidedly more 
symmetrical than on the IC25E. There was only a very marginal 
improvement in sensitivity when the generator was shifted by around 
1kHz, this showing quite good alignment. The S meter showed more 
willing on this model, for it had a 16dB range between Sl and 9, and was 
more sensitive, but it was equally ridiculous above S9. Audio 
distortion was adequate but not good, but maximum power output was 
rather limited. RX squelched current drain was slightly higher than on 
the IC25E but acceptable, whilst on tx the maximum current drawn was 
much lower at 3A because of the lower power output. 

TX output power, when set to "high", was fairly constant across the 
band at around 12W, reducing to 2W on low power, which seems a more 
sensible ratio. Maximum speech deviation was again well set, and the 
toneburst frequency was extremely accurate. Initially, the transmitted 
frequency error was very small at 200Hz, but over the duration of the tx 
tests it degraded to 600Hz and thus showed a tendency to temperature 
drift. Only very slight second harmonic was noted on the output, whilst 
third harmonic was unmeasurable. No problems arose when the rig 
transmitted into open, short or 3:1 reactive loads applied for up to 
5secs at a time. 


CONCLUSIONS: When this rig was introduced it seemed rather overpriced, 
| but the overall performance is acceptable and so it can be recommended 
| for purchase if you can find one at a realistic secondhand price. There 
| seems to be a big difference in the ease of getting contacts though 
| between 10W and 25W rigs, but this rig would go well with the BNOS 
| 10/50W solid state linear with preamp for an effective mobile 
| installation. It did get rather warm after a time, so it will need 
| reasonable ventilation. It had no serious snags, but I wish Icom could 
| set up their microphone amp gains more sensibly. 


| LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad at 4kHz deviation 


| 435MHz -123dBm 
| Selectivity: _ 
+/-25kHz spacing 66 /68dB 
+/-50kHz 74/75dB 
S meter: S1 -114dBm 
s9 -98dBm 
$9+20 ~94.,5dBm 
| Audio distortion at 125mW output: 2.3%IHD 


| Maximum audio output power: 8o0hms 1.6W at 10%THD 

_ Calculated intercept point: 12dB sinad method 
+25/+50kHz spacing -16dBm 

Size: 140w x 50h x 170d (mm). Weight: 1.5kg 


_ LABORATORY TRANSMITTER RESULTS 


| Maximum output power: 12vde 13.8vde 
433MHz 11.5W 12W 
Maximum output power on low position: 2W 


Harmonics and spurii: 2nd at -63dB, no others noted above 70dB 
| ref full output power 

| Maximum provoked deviation: 5kHz 

Current consumption (rx squelched/tx high): 440mA/3A 
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Icom IC120 


1296MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 1260-1300MHz. Mode: fm. Tuning: 
knob rotates in click steps, 25/75kHz channelling. MHz up/down buttons. 
Six mems, +/- repeater shifts, two vfo and scanning facilities. Front 
panel facilities incl rotaries for audio gain/pwr on/off, mem selector, 
squelch (pull out to select second function on several controls), and 
centre indented rit (+/-5kHz). Push buttons operate MHz steps, +/- 
repeater shift, mem write and recall, frequency lock, simplex/duplex, 
frequency tx offset, 100kHz per step offset button, listen on repeater 
input, scan start/stop. VFO A has 25kHz, B 75kHz channelling. The 
digital frequency display incorporates basic status indications, and a 
separate S meter is provided. The eight-pin mic socket is on the front 
panel, whilst the loudspeaker is underneath the rig. 

On the top panel is a removable cover exposing switches for scanning 
rate (4 or 8 channels per second), scan stop interval (short/long), 
scanning busy/clear and vfo or programmable scan between mems 1 and 2. 
A button is included for cpu reset. Back panel: 50ohm N socket for 
antenna, 3.5mm jack for ext spkr, nine-pin accessory socket with 
connections for meter amp dc output, ptt input, switched 13.8V dc (max 
0.3A), earth and discriminator output. 13.8V captive de input lead with 
bullet connectors near rig and fused. Solid state pa, nominally 1W. 
Mobile mount and ic HM-15 electret microphone supplied. Mic has ptt, 
toneburst activate and channel up/down buttons. 
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SUBJECTIVE TESTS AND ERGONOMICS: At the time of writing, there are very 
few fm stations on the 1296MHz band, but I did manage to have a number 
of contacts using this rig with my main horizontally polarised antenna 
system at home. I had many simplex QSOs with the rig, including one with 
a station nearly 100km away, and both tx and rx audio qualities were 
excellent. I did not use my masthead preamp, and I was surprised at the 
good rx sensitivity. Signals were very strong to and from all local 
stations up to 30km, but the 100km path typically varied in strength 
quite appreciably. Quite clearly the rig would be good for mobile, 
especially working with fixed stations having good antenna systems, but 
it will be vital for horizontally polarised mobile antennas to be used, 
such as the Alford slot. As delivered, the repeater shift had been set 
at 33MHz, and this would have to be changed to 6MHz as the UK standard. 
Changing this shift requires much button pushing and constant reference 
to the instruction manual, which itself was quite helpful. 

Ergonomics were quite good, but in my opinion too many buttons have 
second functions, and would take a while to get used to. The tuning 
knob rotates in light click steps and is very easy to use. Leeds 
unfortunate that the rig does not cover the entire band, and this may be 
a snag which could influence some potential users. It is well presented 
and made, the N socket for example being of very high quality. 
Originally introduced in 1984, and I cannot help but feel that perhaps 
its impact was small, this rig has possibly been introduced into Europe 
too early, although in Japan the band is far more populated. 


LABORATORY TESTS: The front end noise figure is approximately 6dB, and 
so sensitivity is fairly good, although selectivity necessarily has to 
be rather wide to allow for drifting. Selectivity seemed to be quite 
good at around 15kHz bandwidth at the top, and around 30kHz bandwidth 
for -60dB as specified by Icom. There seemed to be a reasonable amount 
of audio power output, although this was not measured. Reproduction was 
slightly muffled but not badly so. 

Transmitted maximum power varied noticeably with frequency and with 
the temperature of the pa, peak output being 2.4W at 1270MHz, falling to 
1.7W at 1260 and 1280MHz. At .1296MHz the output power slowly rose from 
0.5 to 1W over a minute, and it is clear that you might have to peak the 
pa on your favourite frequency segment to achieve maximum output. 
Maximum speech deviation was around 5.7kHz. The frequency accuracy was 
very good indeed for the band, a maximum of 600Hz error being noted. 
The rit control will obviously take care of other stations drifting, and 
many transmitters do move around quite a lot! 


CONCLUSIONS : Only brief tests were carried out on this rig at 
the time. It has obviously been well designed; unfortunately it is 
expensive, and so not likely to become very popular, and undoubtedly 
later units, which may be less expensive, will have taken over by the 
time fm is in more regular use on the band. The rig sets a trend 
however, and there are several 1296MHz band repeaters already on the air 
which are in beacon mode when not in use, so that you can easily find 
them. A few IC120s have been sold in the UK and are in use with the 
repeaters, but unless you live within the mobile coverage area of one of 
them, an IC120 will be rather an extravagance. I recommend purchase 
however, and linears are now available which would bring the output 
power up to 10W including Puma and SSB Products models, and by 1986 we 
should be seeing solid state 1296MHz linears capable of delivering 50W 
output with a built-in rx preamp. G3JVL Mike Walters makes an Alford 
slot antenna which would work very well with this model for a mobile 
installation, the antenna having several dB gain. 
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Icom IC251E 


144MHzZ multimode transceiver with muTek front end 


FACILITIES: Frequency coverage: 144-146MHz. Modes: fm, usb, lsb, and 
cw. Tuning: large tuning knob rotates in 100Hz/1kHz steps on cw/ssb, 
and 1/5kHz on fm. Two VFOs, which can be split at predetermined spacing 
if required, for repeater shift or reverse, Three mems (frequency 
only). Search scanning between mem 2/3, and scanning mems and VFOs. 
Mode and vfo selection switches. RII on/off. Additional front panel 
facilities incl mic gain (all modes), rf pwr (fm only, mod available 
from Thanet Electronics for all modes), squelch on all modes, audio 
gain, rf gain, and rit variable. Lever switches for rit enable, noise 
blanker on/off, rx/tx, vox on/off, vfo lock, age fast/slow and pwr 
on/off. Quarter-inch headphone jack and eight-pin standard Icom mic 
socket, HM7 mic supplied has built in preamp and ptt, other mics with 
up/down buttons available. S meter/fm centre tune and rf pwr out 
indication. Fluorescent frequency display with 100Hz resolution and 
basic status indications. Bail stand and four feet underneath rig, with 
spkr also underneath, handle on left cheek and four miniature feet on 
right. Top cover incl compartment with switches/controls for swr 
forward pwr set, normal pwr/swr selector, cw side tone level, cw delay, 
vox gain, delay and anti-vox. 

Back panel: S0239 socket for antenna, 3.5mm jacks for ext spkr and 
cw key, IEC mains input (switched mode pwr supply) and 13V dc input by 
changing jumper. Three unconnected phono sockets and additional one for 
scope feed. 24-pin accessory socket with connections for +7V dc on 
squelch, switched 13V dc, ptt input, fixed af out and ext audio input, 
8V dc on tx, alc input, ground and several pins carrying data for 
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computer control. Mem backup switch holding mem when mains is turned 
off on the rig. 


SUBJECTIVE TESTS AND ERGONOMICS: When I reviewed this rig in 1983, the 
intention was specifically to look at the mutTek front end and its 
interfacing with the receiver, so no tx tests were made - apart from 
brief ones. It is quite clear that the muTek front end option makes a 
world of difference to the receiver, taking it up into the top contest 
bracket. Although the vfo knob was very nice to use, it tended to jump 
frequencies sometimes when turned too fast, the logic failing to hold 
synchronisation occasionally. I can well remember how clean the 
receiver was when tuning across the band with virtually no audible 
spurii, and absolutely no interference from very strong out off band and 
even in band signals. Transmitted quality was acceptable but rather 
narrow in frequency range, the intermodulation products, even when 
driven flat out, being at a very low level, resulting in a very narrow 
transmission, 

Transmitted and received fm quality was good, but received ssb, 
unfortunately, produced rather nasty sounding audio. When switching 
from ssb to fm, there was sometimes an offset produced which could only 
be removed by returning to ssb and_ tuning it out again. The memories 
were satisfactory, but you could not load _ them into vfo. Setting 
repeater shifts is a complete bore, and you lose it if you forget to 
switch on the memory backup, or if you want to use one vfo for ssb and 
the other for fm. No cw filter option is available, and there is no 
pbt. 


LABORATORY TESTS: FM sensitivity was easily the best I have measured, 
and the rig knifed out very weak stations readily, the ssb sensitivity 
at first appearing to defy the laws of physics. But when we measured 
selectivity, it was so sharp at the top as to reduce the noise 
bandwidth, also explaining the dreadful received ssb quality. 
Reciprocal mixing measured superbly well, and the rf intercept point was 
fabulous, even fairly close to the carrier. FM selectivity was 
excellent for 25kHz channelling. The S meter gave the enormous indicated 
range of 34dB up to S9, but was a little optimistic above this. On fm 
though, it had only 10dB range to S9. Audio distortion was adequate but 
not good, and power output was slightly low. AGC fast was ridiculously 
so, whilst the slow speed proved to be of the hang type, with total 
recovery in well under a second which is thoroughly uncomfortable, 
causing continuous pumping. Received frequency accuracies were 


The muTek front end 
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excellent. Transmitted maximum power outputs were all between around 
11W and 14W. Some second harmonic at 288MHz was noted of -56dB, 
although third was way down. We noted a 720Hz offset on cw, but this is 
Icom's philosophy which I find annoying. 

After exhaustive selectivity tests on ssb, it is quite clear that the 
i.f. filter is badly matched, resulting in the dreadful passband shape, 
but this did not seem to be quite so bad on tx, although transmissions I 
have heard seem to have been on the squawky side. The muTek front end 
is clearly superb, and Chris Bartram has obviously matched it extremely 
accurately into the first i.f. 


CONCLUSIONS: This is a dx enthusiast's receiver, having quite good 
interfacing facilities, and many contest groups have used it 
successfully. However, the reproduced audio quality is so fatiguing 
that I cannot recommend purchase for those who want relaxed long QSOs 
under normal conditions, unless much time and effort are spent in 
improving the i.f. filtering. Quite a number were sold, and you may 
well find one secondhand. Some measurements were particularly 
fascinating, as this model (with muTek front end) shows what can be 
achieved, but alas also shows too many design deficiencies in the Icom 
circuitry. If you intend to purchase one, listen to it closely first to 
decide whether you can accept the sound quality. 


LABORATORY RECEIVER RESULTS 
Sensitivity: fm for 12dB sinad 


144MHz -127dBm 
145MHz -127dBm 
145 .975MHz -127dBm 
Sensitivity: ssb for 12dB sinad 
144MHz -134dBm 
145MHz -134dBm 
145 .975MHz -134dBm 
Selectivity: ssb bandwidth for given level drop 
3dB 0.35kHz; 6dB 1.2kHz; 60dB 4.9kHz 
Selectivity, fm: 
+/-12.5kHz spacing 68 /66dB 
+/-25kHz spacing 77/76dB 
+/-50kHz spacing 82 /81dB 
Reciprocal mixing ratios: 
+20kHz offset 100dB 
+100kHz 110dB 
S meter: FM SSB 
S1 -110dBm not attainable 
$3 -105 .5dBm ~121dBm 
S9 -100.5dBm -87dBm 
S$9+20 -96dBm -74dBm 
FM audio distortion at 125mW output: 2.3% 
Product detector distortion: 2.2% 
Maximum audio output power: 8ohms 2W 
Calculated intercept point: 12dB sinad method 
+25/+50kHz spacing +1dBm 
+100 /+200kHz +1dBm 
LABORATORY TRANSMITTER RESULTS 
Maximum fm output power: 12W 
Transmitted frequency accuracy: +160Hz 


Harmonics: 2nd at -56dB; 3rd at -65dB; all others below 
-65dB ref full output 
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Icom IC271H | 


144MHz multimode transceiver 


FACILITIES: Frequency coverage: 144-146MHz. Modes: usb, lsb, cw and 
fm. Tuning: large knob rotates in 10Hz/1kHz steps on ssb (10Hz becomes 
100Hz steps when rotated fast), 1kHz/5kHz steps on fm. Two VFOs and 32 
memories which store frequency, mode and repeater shift. Front panel 
controls incl concentrics for af/rf gain, squelch/tone (both all modes), 
mic gain/rf pwr, single rotary for rit (+/-9.9kHz). Buttons select 
modes, offset write, check offset, +/- repeater shifts, toneburst 
on/off, selective calling (option), tx/rx mox, vox on/off, noise blanker 
on/off, agc fast/slow, meter fm centre tuning or signal strength, ext 
preamp on/off (+13V de on coax inner for this), selective mem scan, 
frequency lock (this also enables optional speech frequency readout), 
tuning step rate, mem select with vfo, vfo split rx/tx, vfo a/b and A=B, 
scan enable, vfo to mem write and mem to vfo, normal mem write, rit 
on/off and clear, and MHz up/down. 

Front panel includes quarter-inch headphone jack, eight-pin mic 
socket and led frequency and comprehensive status display. Spkr, bail 
stand and feet underneath rig. Carrying handle and feet on side cheeks. 
Removable cover on top panel exposes presets for cw and vox delays, vox 
gain, anti-vox and cw sidetone levels. Back panel: S0239 socket for 
antenna, 13V de input (IEC mains socket with mains psu optional), 3.5mm 
jacks for key and ext spkr. Multipin accessory socket for ext ptt in, 
audio in/out, rly voltage switching for linears, alc input and various 
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control voltages. Note no rly short on tx. Accessory plate cover ing 
compartment for optional computer interface. Large heat sink and 
cooling fan for 100W solid state pa. 


SUBJECTIVE TESTS AND ERGONOMICS: Although sensitivity actually measures 
quite well, it sounded only fair because the audio bandwidth is 
extremely limited, all modes reproducing a muffled sound even with the 
tone control fully clockwise. It is easy to correct this though by 
changing three components on the audio board, (see 471 review). There 
seems to be a serious problem with ssb selectivity, as there is quite 
bad leakage on the pcb around the rx filter. I did not like the hang 
type agc. The frequency readout jumps between modes, and switching 
between lsb and usb changes carrier frequency which is most annoying. I 
would have preferred the speaker to have been on the side or under the 
top. Its present position exaggerates the muffled sound. Unfortunately 
there is no optional cw filter. The cooling fan is rather noisy, and 
when using cw with vox, the fan turns on and off during tx which can be 
annoying. ; 

Transmitted quality was good, the mic amp circuits having been 
redesigned to improve on early samples of 271E. Although I enjoyed 
using the rig, the ergonomics were not particularly good, and the vfo 
tended to lose sync when rotated fast. The 13V coax inner energising 
facility on rx is a fabulous idea, and allows direct use with many types 
of mast head preamp, eg SSB Products and Icom's own one. 

The inclusion of a 100W pais a great asset, making this rig 
particularly useful for portable contest operation, but as it stands it 
is not good enough in many performance areas. muTek can now fit a front 
end board which greatly improves rf sensitivity and intermodulation 
parameters, and is to be strongly recommended. 


LABORATORY TESTS: RF sensitivities on fm and ssb measured well, but the 
bandwidth was narrow, showing the noise figure to be poorer than it 
should have been. The muTek front end improves sensitivities by around 
2.5dB, the noise figure being approximately 2dB. The rf intercept point 
measurement was not too good, although it did not deteriorate until the 
interference was fairly close to the wanted carrier. Reciprocal mixing 
performance is very good for a synthesiser. If the muTek front end is 
fitted, the intercept point is superb, as good as one would ever need on 
the band. FM selectivity was adequate for 12.5kHz channelling, and 
superb for 25kHz. SSB selectivity was good down to -40dB, but opened 
out very badly below this (8.3kHz at -60dB and 27kHz for -80dB!). 

The S meter gave only 15dB range between S1 and 9 on fm, but on ssb 
it was excellent at 39dB range. High S meter readings were ludicrous on 
fm, and a 20dB indication averaged 10dB increase on ssb. Audio 
distortions measured quite well, and maximum power output was average 
into 8o0hms, but nearly double the power into 4ohms which is useful. An 
rx frequency error of 300Hz was noted. The reproduced responses on ssb 
showed a steep lf cut below 250Hz, but hf was amazingly muffled, even 
2kHz being -5dB rather than flat. On fm, 1f cut was vicious below 
500Hz, and rolled off above 1.8kHz, again causing a muffled quality 
combined with a thinness. This may help sinad measurements, but not 
intelligibility. Short age is extremely rapid, but long age is also 
rather short, and with a hang characteristic. 

Iwo tone plots of ssb on tx showed low orders’ to be well down at 40W 
pep, and even flat out at around 120W the high orders were acceptable, 
but third rose to -20dB, showing alc to have been set too high. FM 
deviations were reasonably well controlled. The tx fm response shows a 
fairly steep roll off below 300Hz, but a superbly smooth response to 
3kHz followed by a rapid cut off which is virtually ideal. Power output 
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on fm reached 110W which is splendid, reducible to 5.5W with the power 
control. Frequencies were 320Hz in error. Carrier and sideband 
rejections were good. No harmonic/spurii problems were noted. 


CONCLUSIONS: TX performance was very good, but rx rather poor; the 
muTek front end improved it tremendously. Most serious problems were 
filter leakage and muffled rx responses. The latter can be put right but 
not the former. Summing up, a lukewarm recommendation for a rig which 
should have been better regarding its design. 


LABORATORY RECEIVER RESULTS (with muTek front end in brackets) 
Sensitivity: ssb, 144.35MHz for 12dB sinad 
Preamp on/off -131/-126.5dBm (preamp on -129dBm) 
Sensitivity: fm at 144.95MHz for 12dB sinad 
Preamp on/off -126.5/-123dBm (preamp on ~125.5dBm) 
Selectivity: fm blank off channel carriers 
+/-12.5kHz spacing 41/54dB (69/72dB) 
+/-25kHz spacing 79/77dB (81/80dB) 
Selectivity: ssb bandwidth for given level drop 
3dB 2.3kHz; 20dB 2.7kHz; 60dB 8.3kHz (60dB 3.6kHz) 
6dB 2.4kHz; 40dB 3.4kHz; 80dB 26.8kHz (80dB 3.7kHz) 
Reciprocal mixing, ssb: 


+100kHz spacing 108.5dB (+100kHz 120dB) 
+50kHz 102dB (+50kHz 114dB) 
+20kHz 97.5dB (+25kHz  107dB) 
S meter: FM SSB 
S1 -109dBm -117dBm 
S9 -94dBm -78dBm 
S9+20 -90.5dBm -67dBm 
S9+40 -89dBm -58dBm 
$9+60 -75.5dBm -46dBm 
SSB product detector distortion: 1.3% 
FM audio distortion (1kHz deviation/3kHz deviation): 1.3/1.7% 
FM audio quieting: 18.5dB 
Best obtainable s/n ratio fm, CCIR/ARM weighted: 55dB 
Preamp gain at 28.5MHz: 24dB 


Maximum audio output power: 4ohms 3.4W; 8ohms 2.1W 
Calculated intercept point: 

. +20/+40kHz spacing -15dBm (+1dBm) 
Size: 300w x 125h x 324d (mm). Weight: /7kg 


LABORATORY TRANSMITTER RESULTS 
Maximum output power fm/cw: 


144 .025MHz 110.5/112W 
144 .975MHZ 111/112W 
145 .975MHz 112/110W 
Minimum output power, fm: 5 .OW 
Transmitted frequency accuracy: -~320Hz 


Deviations (toneburst/typical speech/provoked speech): 3.2/5.3/5J0kKHz 
Harmonic and spurii outputs: all less than -65dB ref full output 
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Icom IC471H 


430MHz multimode transceiver 


FACILITIES: Frequency coverage: 430-440MHz. Modes: usb, lsb, cw and 
fm. Tuning: large knob rotates in 10Hz/1kHz steps on ssb (10Hz becomes 
100Hz steps when rotated fast), 1kHz/5kHz steps on fm. Two VFOs and 32 
memories which store frequency, mode and repeater shift. Front panel 
controls incl concentrics for af/rf gain, squelch/tone (both all modes), 
mic gain/rf pwr, single rotary for rit (+/-9.9kHz) with on/off and 
clear. Buttons/switches select modes, offset write, check offset, +/- 
repeater shifts, toneburst on/off, selective calling (option), tx/rx 
mox, vox on/off, noise blanker on/off, age fast/slow, meter fm centre 
tuning or signal strength, ext preamp on/off (+13V de on coax inner for 
this), selective mem scan, frequency lock (this also enables optional 
speech frequency readout), tuning step rate, mem select with vfo, vfo 
split rx/tx, vfo a/b and A= B, scan enable, vfo to mem write and mem to 
vfo, normal mem write and MHz up/down. 

Front panel incl quarter-inch headphone jack, eight-pin mic socket 
and led frequency and comprehensive status display. Spkr, bail stand 
and feet underneath rig. Carrying handle and feet on side cheeks. 
Removable cover on top panel exposes presets for cw and vox delays, vox 
gain, anti-vox level and cw sidetone level. Back panel: N type socket 
for antenna, 13V dc input (IEC mains socket with mains psu optional), 
3.5mm jacks for key and ext spkr. Multipin accessory socket for ext ptt 
in, audio in/out, voltage switching for linears, alc input and various 
control voltages. NB no relay short on tx. Accessory plate covering 
compartment for optional computer interface. Large heat sink and 
cooling fan for 80W solid state pa. 


ALD MODE BES ~ ee 
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SUBJECTIVE TESTS AND ERGONOMICS: The facilities and ergonomics are 
virtually identical to those of the IC271H (see review). The MHz 
up/down buttons were of course very useful here, but I criticise all the 
same points as in the 271H review. As no muTek front end is available, 
the overall rx performance is not good enough for contest use, which is 
a great disappointment. We noted a 16kHz whistle breaking through on 
the audio output, even with volume at minimum, coming from the switched 
mode inverter which powers the display. This is most annoying to 
younger users, but I could not hear it! 

The rx response problem can be significantly improved on the 271 and 
471 models with the following changes on the audio circuit board: 
change R208 from 120K ohms to 22K ohms, and C165 from 0.047uF to 
0.0047uF. This not only decreases the grossly excessive fm de-emphasis, 
but avoids the fm circuits from loading down the ssb one at hf. Several 
experienced engineers have tried in vain to correct the filter leakage 
problem, and seems due to poor board layout. 

A rig that can produce over 80W of output power without an external 
linear is great fun, but this rig's problems outweigh this advantage. I 
find that Icom's logic in changing the equivalent carrier frequency when 
you change sideband, or to cw, is infuriating, and this is common to 
almost all their rigs. Transmitted and received audio qualities were 
virtually identical to those of the 1C271H. I did not like the linear 
law of the audio gain control, for most of the time one would be using 
it near the bottom, but there was not enough reserve gain available if 
turned right up. 


LABORATORY TESTS: Although the rf sensitivities measured well for 12dB 
sinad, the audio. responses badly curtailed hf, so the real sensitivity 
was only fairly good. The rf intercept point was rather poor, and 
selectivity on ssb showed up the same filter leakage problem as the 271, 
and thus it was poor below around -50dB. FM selectivities were 
excellent however. The S meter had 14dB range up to S9 on fm, and 33dB 
on ssb. The 20dB steps were 10dB on ssb, but around 2.5dB on fm! Audio 
amp and detector distortions were acceptable, and maximum power output 
was a little below average. The age characteristics showed a modified 
hang circuit, with "long" rather too rapid. Available signal to noise 
ratios were excellent on a strong signal. The responses showed the same 
problems as noted with the 1C271H. 

Two tone tx tests on ssb at 88W pep showed third order rather high at 
-20dB, but high orders fell away quite well. At half power, third order 
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was -30dB, so the alc was set rather optimistically. Transmitted fm 
response showed a steep cut below 500Hz, but at hf it extended fairly 
flat to 3kHz, above which it attenuated very rapidly - just about ideal 
at hf. FM deviations were extremely accurately set, but rf frequencies 
were up to 650Hz out. No drift was noted even on full power for sixty 
seconds. Harmonics and spurii were well down, and sideband/carrier 
rejections were excellent. We noted 19A dc drawn on full tx power. 
Minimum power was at 10W, but there is an internal preset to adjust this 
lower limit level if required. 


CONCLUSIONS: As this rig cannot be improved by adding a muTek front end 
(since this is not available) it is not really good enough to be given a 
recommendation, although it will suit some who want very high power in 
one rig. Competition is stiff for Icom, and I much prefer the Trio 
TS811E, which has far better audio and ergonomics. The rig seems 
overpriced, and if you want ssb/cw, you would probably be better off 
buying an hf transceiver, transverter and linear, secondhand. 


LABORATORY RECEIVER RESULTS 
Sensitivity: fm for 12dB sinad 


432 .025MHz -121dBm 
439 .975MHz -122.5dBm 
Sensitivity: ssb for 12dB sinad 
432 .25MHz -125.5dBm 
Selectivity: fm off channel blank carriers to degrade sinad by 3dB 
+/-25kHz spacing 67/66dB 
+/-50kHz spacing 69/69dB 


Selectivity: ssb, bandwidth for given level drop 
3dB 2.3kHz; 40dB 3.5kHz; 70dB 25kHz; 
6dB 2.4kHz; 60dB 11kHz 


S meter: FM SSB 
S1 -109dBm -116dBm 
S9 -95dBm -83dBm 
$9+20 -92.5dBm -70dBm 
S9+40 -90dBm ~61dBm 
S9+60 -79dBm -51dBm 
Product detector distortion, ssb: 2.4% 
FM audio distortion at 125mW: 
1kHz deviation: 3.5% 
3kHz deviation: 1.4% 
Calculated intercept point (both fm and ssb): -20.5dBm 


Maximum audio output power: 4ohms 2.7W; 8o0hms 1.8W 
FM best obtainable signal to noise ratio: 
CCIR/ARM weighted: 60dB 
Audio quieting, fm: =15.00b 
Size: 300w x 125h x 324d (mm). Weight: 7.1kg 


LABORATORY TRANSMITTER RESULTS 
Maximum output power (max/min): 


FM CW 
432 .025MHz 86 /1LOW 84/11W 
439 .975MHz 70/9W 70/9W 
Repeater shift accuracy: within 10Hz 
Toneburst deviation: 3. 7kHz 
Toneburst frequency: within 1Hz 


Speech deviation (normal/provoked): 4.8/5.2kHz 
Harmonic and spurii outputs: less than -65dB ref full output 
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Icom IC551 


50MHz transceiver 


FACILITIES: Frequency coverage: 50-54MHz. Modes: ssb/cw and a.m. (fm 
board optional extra). Tuning: large tuning knob rotates in 100Hz/1kHz 
steps. Two VFOs, three memories, memory scan and programme frequency 
scan between mems 2/3, squelch (all modes), af/rf concentric gains, 
optional pbt, optional vox control for ssb/cw with delayed audio, lever 
switches for rit, noise blanker, age fast/slow, frequency lock, vox 
on/off and rx/tx. PIT on mic supplied. Mic gain and compressor 
threshold with on/off on rotary pots. four-pin mic socket and 
quarter-inch headphone jack. Fluorescent digital frequency display with 
100Hz resolution and mode status indication. Top panel: cover below 
which are six presets for scan speed, cw delay, cw monitor level, 
anti-vox level, vox gain and delay. Rear panel: $0239 antenna socket, 
IEC socket for 240V ac, also 13V dc input socket. 24-pin accessory 
socket including ext ptt, audio in/out, 8V dec on tx, alc input, earth 
etc. Additional sockets include 3.5mm jack for cw key, ext spkr, scope 
socket, rx antenna in/out break points. Solid state pa rated at 10W 
nominal. Loudspeaker underneath with bail stand. Feet on right side 
cheek. 


SUBJECTIVE TESTS AND ERGONOMICS: I used the review sample on the 50MHz 
band for around two months, and in general it performed very well. 
Quite a few stations use this rig, and I find the ssb tx quality to be 
slightly on the thin side, and also rather peaky. The pbt facility 
greatly helps cw reception, in the absence of a cw filter which is not 
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available. VOX circuitry is an optional extra, and operates in a 
strange but interesting way, for the vox information is taken from the 
input, whilst the tx modulation is delayed by 50mS in a bucket brigade 
type circuit. 

This gives superb vox control, but jams up your brain on a duplex 
QSO! It also gave severe degradation to the audio quality, and once the 
option is fitted, the delay can not be switched out, which is most 
unfortunate. CW is also delayed, thus totally preventing use with Amtor 
if fitted. The pbt option includes a speech processor. Using this 
prevents you from altering output power unless processing is in. With 
processor in and vox fitted, tx quality was very rough, hissy and much 
disliked. As supplied, minimum power was 4W pep, although this is 
adjustable internally. When the processor was adjusted very carefully, 
it helped dx readability considerably, and so it is a good buy. RF 
sensitivity seemed to be very good, and the receiver operated well with 
no spurii problems. I very much liked the feel of the vfo, and general 
operation of controls, although I did not have the FM option which is 
not recommended for the UK. This model is now a very old one in Icom's 
catalogue, and a high power version is also available to special order, 
giving around 80W output. 


LABORATORY TESTS: RF sensitivity measured extremely well, and should 
certainly be good enough for all normal situations. The rf intercept 
point was acceptable, but not particularly good, but this should not be 
a problem unless there are strong signals above and below the band. The 
rather wide first i.f. roofing filter did cause a slight degradation of 
intercept point, but this was not poor. IF selectivity showed a very 
steep skirt down to -40dB, but it seemed to open out too much at -60dB. 
The S meter covered a 20dB range between S1 and 9 and the scale above S9 
was too optimistic. Product detector distortion was fairly low, and 
audio quality was quite good, maximum audio power being slightly 
inadequate. Fast agc was extremely so, and there was plenty of i.f. 
gain. Slow age was slower than usual, and just how I like it. Response 
fell very sharply below 400Hz. There was some hf loss introduced in the 
audio amplifier which made some signals seem a little muffled. 

Two-tone tests on ssb showed that at 10W pep output linearity was 
very good, third order being spectacularly low. At 20W pep the third 
order im was poor, although high orders feil fairly well. The alc had 
been clearly maladjusted, and perhaps 15W pep would be optimum. 
Frequency accuracy was excellent on tx and rx. Harmonic suppression was 
fabulous, none being noted above -80dB, which would please the DTI. 
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Slight spurii, though, were noted at 45 and 55MHz, but even these were 
below -70dB. Maximum cw power was 13W. The af/rf plot showed some hf 
cut above 2kHz, and there is some evidence of lf audio tailoring below 
500Hz, until the i.f. filter acts with a steep slope. Our plot shows 
the skirts open out a little below -50dB. Lower sideband breakthrough 
was at around -40dB at 300Hz, whilst carrier rejection was very good. 
The two tone plots showed rather bad second order audio distortion. 

The IC551 worked well with the Lunar 6M10.120P linear, although I had 
to be very careful to keep the drive level down to 10W pep for 125W pep 
output, at which point the im products were getting fairly poor. At 
lower output levels it was decidedly cleaner. Throughloss was minimal, 
and the rf preamp had excellent sensitivity and an extremely high rf 
intercept point, which is splendid. The Lunar has switches for tx 
on/off and preamp on/off, as well as instantaneous rf sensed return, or 
delayed return, which was much too fast. No normal ptt is provided, the 
linear requiring 12V dc on an interconnection for tx/rx remote. It is 
fitted with S0239 in/out rf sockets and requires 13V dc. It has a 
massive heat sink for the solid state pa. 


CONCLUSIONS: If you obtain a 50MHz licence, and want to get onto the 
band quickly, I can recommend the IC551 or H versions. The Lunar linear 
is also recommendable. I do not advise the vox unit, butthe 
pbt/processor option is an asset. Don't forget that this is likely to 
be replaced by a new model soon, if it hasn't already. 


LABORATORY RECEIVER RESULTS 
Sensitivity; ssb for 12dB sinad: -125dBm 
Selectivity: ssb, bandwidth for given level drop 
3dB 2.0kHz; 40dB 3.2kHz; 
6dB 2.2kHz; 60dB 5.5kHz 


Product detector distortion: 1.1% 

Calculated intercept point, ssb: 
+100 /+200kHz spacing -12.5dBm 
+20/+40kHz spacing -20dBm 

Maximum audio output power: 4Lohms 2.7W; S8ohms 1.8W 

LABORATORY TRANSMITTER RESULTS 

Maximum power output on cw: 13W 

Carrier suppression ref 1OW: 52dB 

Worst lsb breakthrough: -40dB ref full output 


Size: 111h x 241w x 311d (m). Weight 6.6kg 
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Icom IC730 


HF transceiver 


FACILITIES: Frequency range: rx/tx all amateur bands from 3.5-28MHz in 
500kHz segments (plus 100kHz overlap at each end). Tuning: knob rotates 
in 10, 100 or l1kHz steps at 1, 10 and 100kHz per rev. Up/down steps 
with appropriate mic. Modes: usb, l1sb, cw nar, cw wide and am. Two 
VFOs, usable within the selected band only. One memory for each 
separate amateur band. VFO A=B and split. Frequency lock and buttons 
for various step rates. RII on/off variable +/- 800Hz. Additional 
controls: pbt with slider, concentrics for power/mic and rf/af gain, 
mode switch, buttons for 13V power on/off, tx/rx, vox on/off, nar 
on/off, age fast/slow, rf preamp on/off, memory write/vfo A=B, memory 
recall on/off, meter alc/rf pwr, frequency dial lock on/off. Eight-pin 
mic socket requiring mic with built-in amp, quarter-inch headphone jack. 
Frequency display: LEDs with 100Hz resolution, no status indications. 
Bail stand under front and four rubber feet, no carrying handle. Top 
panel lid covers six int presets (cw monitor gain, calibration, anti-vox 
level, vox gain, vox delay, and swr set) and three switches (speech 
processor on/off, rf pwr/swr on meter, and nar wide/narrow). Optional 
marker board with 25/100kHz/off switch and marker cal preset. Spkr 
mounted under top panel. Back panel: $0239 antenna socket, heat sink 
with fan for solid state pa, spring earth terminal, special 13V de 
connector. Phonos for alc in and ext linear rly. The latter can also 
be used for ext memory back up if int link is changed. 3.5mm jack for 
ext spkr, quarter-inch mono key jack. 24-pin standard Icom accessory 
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socket inc band switching data, ptt rly, alc, transverter control, audio 
in/out etc. 


SUBJECTIVE TESTS AND ERGONOMICS: This rig has been available for 
several years and has been very popular, but is now discontinued. All 
functions worked extremely well and ergonomics are excellent, the tuning 
knob rotating very freely, thus allowing it to be rotated rapidly at the 
chosen tuning rate. The rit had a limited variation, but two VFOs with 
their split function are useful. The passband tuning (i.f. shift) 
worked particularly well. Power could be varied from full output down 
to very low levels on all modes. The rig requires the microphone to 
have an internal amplifier, so mic compatibility is a slight problem 
unless you have the correct Icom one. Performance on cw and ssb is 
generally excellent, and the rig seemed clean on the 1f bands. It is 
essentially designed for mobile operation, although it can be used 
normally with an external 13V dc psu. It is simple in concept, and thus 
appropriate for mobile use, and I feel it includes almost all essential 
requirements whilst sensibly omitting many bells and whistles which are 
not really necessary. 


LABORATORY TESTS: RF sensitivity measured well on all bands, including 
28MHz. The preamp gave some useful gain, all the sensitivities being 
taken with it switched in. On the 1f bands, one would of course switch 
it out. RF intercept point measurements are excellent down to 20 /40kHz 
spacings, but even 5/10kHz measurements were adequate, and much better 
than those of the 1C745. With sensible use of the preamp switch, 
results should be excellent on all bands. Reciprocal mixing 
measurements showed the synthesiser to be far better than many others, 
and even at 5kHz spacing the measurement showed performance to be as 
good as one would normally need, even on the 1f bands. SSB selectivity 
down to -40dB measured well, but the skirts opened out rather a lot at 
-60dB and lower, presumably due to slight leakage around the filter. 
The cw filter was adequate, with a bandwidth of 1.6kHz at ~-60dB. The S$ 
meter gave only 16dB range between S1 and 9, readings above this level 
being very inaccurate. Product detector distortion measured very well, 
but audio output power was rather limited, although 50% more power was 
available into 4ohms. 

This is particularly unfortunate as one does need more power in a 
mobile installation than at home. Both age speeds were much slower than 
average, and "slow'' was so slow that recovery could take nearly 6secs, 
and thus you might miss a weak break-in station. The age threshold was 
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at just above i1yV. Frequency drift was minimal, and calibration could 
be set accurately. I noted with dismay that this rig showed the usual 
Icom frequency shift when changing modes, thus making it difficult to 
switch sidebands accurately, as retuning is necessary. 

Maximum power output on 28.55MHz was just over 90W pep, and slightly 
more power than this was reached on lower bands. TIwo-tone tests 
revealed slightly high third order products when driven into alc on the 
28MHz band. At all levels we noted higher order products were not 
attenuated as much as they should have been. On the 14MHz band 86W was 
reached with two tones, and third order products were at -30dB which is 
quite satisfactory, but seventh order, for example, was at -43dB and 
ninth order was only 2dB better. Slight second order distortion was 
introduced in the audio stages on tx. The af/rf plot showed slight lf 
and hf tailoring, whilst the filter slopes, although fairly steep at the 
top, opened out at much lower levels. Carrier and sideband rejections 
were good, but we noted a slight noise floor problem, and it seems there 
is possibly slightly excessive rf gain after the filters. Harmonics and 
spurii were at low levels, the worst harmonic being the third of 
14.2MHz, and even this was only -54dB, which is excellent. Frequency 
accuracy was also excellent, having set the calibrator carefully. No 
problems were noted with the tx section, although the fan was slightly 
noisy, and comes on immediately when you ptt. 


CONCLUSIONS: This is an excellent rig for mobile use, and a good and 
fairly simple home station with no really bad points at all. I 
recommend that you consider the 730 if you can find one at a reasonable 
secondhand cost, for its performance is clearly better than much of ipd.Fe 
similarly priced competition. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad, ssb 
28 .55MHz -123dBm 
Selectivity: ssb, bandwidth for given level drop 
3dB 2.2kHz; 40dB 3.4kHz; 70dB 6.1kHz; 
6dB 2.4kHz; 60dB 4.9kHz 
Reciprocal mixing, ssb: 


+101kHz offset 112dB 
+50kHz 111dB 
+21kHz 100dB 
+11kHz 97dB 

S meter: si -98dBm 
S9 -82dBm 
S$9+20 -72dBm 
S9+40 ~57dBm 
S9+60 -33dBm 


Maximum audio output power: S8o0hms 1.95W, 4ohms 2.9W 
Calculated intercept point, ssb S5 method: 


+100/+200kHz spacing +11dBm 
+50/+100kHz +11dBm 
+11/+22kHz +5dBm 
+5 /+10kHz -17.5dBm 


Product detector distortion: 0.8% 


LABORATORY TRANSMITTER RESULTS 
Worst harmonics and spurii: 3rd harmonic of 14.2MHz at -54dB ref 
80W carrier. No other problems though 
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Icom IC735 


HF mobile transceiver 


FACILITIES: Frequency coverage: rx 100kHz to 30MHz, tx all amateur bands 
from 1.8 to 28MHz. Modes: fm, a.m. (wide/narrow), usb, I1sb, cw 
(normal/narrow), and rtty. Tuning: large knob tunes in 10/50Hz steps 
depending upon tuning rate, or 1kHz steps, up/down buttons on mic, 1MHz 
steps or next amateur band button. 

Two VFOs with A=B and split rx/tx. Twelve memories and memory or vfo 
scanning (searches between M11/12), scan stops on squelch opening or 
resumes after 10 seconds. Front panel facilities include BPT, tunable 
notch on/off, rit (+/-800kHz), memory to vfo and write, dial lock, dual 
concentric for af gain/squelch (all modes). Behind hinged cover are 
miniature faders for narrow band level, rf gain, rf tx power level, vox 
gain/delay and mic gain. Additional buttons for tx/rx, mode switching, 
narrow band on/off, 20dB attenuator, 10dB rf preamp in/out, age 
fast/slow, processor on/off, vox on/off, semi/full break in keying, 
meter alc/PO, and electronic/manual keying. Quarter-inch mono headphone 
jack and eight-pin standard Icom mic socket (IC-HM12 has ptt and up/down 
buttons). Loudspeaker in top panel, bail stand underneath. Various 
user presets. Digital frequency display with 100Hz resolution, and many 
status indications. Rear panel: $0239 socket for antenna, 13.8V de 
connector (+/- fused heavy duty lead supplied), phono sockets for rx 
in/out break points, tvtr drive (approx 30mV), alc input, and short on 
tx rly. Three-position switch for metering swr. Quarter-inch stereo 
jack for key, and 3.5mm jack for external speaker. Solid state pa 
heatsink including fan. Presets for compressor level, mic tone, a.m. 
carrier level and anti-vox. Mini coax connector for computer interface. 
Accessory sockets for AFSK in/out, linear control, band switching data 
for Icom accessories, and pa disable. Internal switches for 25kHz 
marker and max 50W power. 


SUBJECTIVE TESTS AND ERGONOMICS: A considerable time was spent tuning 
across all the 1f and hf bands on ssb and cw, and one is struck by the 
fact that there was rather less rubbish around at lf either side of 
strong signals than I have noticed on other Icom rigs. No overloading 
problems were noted, and it was clear that both the front end and 
blocking performances were very good (far superior than the IC745). The 
notch filter gave too wide a notch, which was not deep enough. I did 
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not need to use the rf preamp below 21MHz, but it was certainly 
necessary to do so on 28MHz. Although the 20dB attenuator was useful on 
the 1f bands to reduce pumping, it was not really necessary, as the 
dynamic range was so good. The fast agc speed was very fast, but the 
slow speed was too fast for me, although useful for coping with stations 
of very variable signal strengths in a fast moving net. The ssb filter 
bandwidth was too narrow for my liking, and is thus compromised towards 
dx reception rather than average use. AM reception was quite good, but 
I did note some distortion on transients, which tended to be rather 
dirty. AM selectivity was rather wide. NBFM tended to be "hissier" 
than it should have been, due to its over-extended response. 

Having tried all the front panel facilities quite extensively, I felt 
that the ergonomics were extremely good, the controls being well laid 
out, despite their complexity. The tuning knob feels superb, and tuning 
is far easier than on, say, the Yaesu FI757. Loudspeaker quality, 
although adequate, was sometimes slightly marred with the odd rattle, 
and the sound was far better on an external speaker. Slight concern is 
voiced over the hinged cover over some of the front panel controls, for 
it is a little flimsy. I wonder whether the faders will get dirty 
eventually. The transverter drive facilities are usefully provided, 
ecene the 28MHz drive level is extremely low (muTek models can cope 
though). 


LABORATORY TESTS: RF sensitivity measured quite well, and the rf input 
intercept point was spectacularly good, the dynamic range being very 
wide. Reciprocal mixing measurements were very good for a synthesiser. 
The first/second i.f. blocking performance was relatively good, and far 
superior to earlier Icom rigs. SSB selectivity was fairly narrow and 
steep, while the fm selectivity was much too wide. The S meter gave 
24dB between S1 and S9. FM response showed a _ steep bass cut below 
500Hz, but extended much too far at hf. Detector and audio distortions 
measured quite well on ssb and fm. Output power into 8o0hms was average, 
but much more power was available into 4ohms. Frequency accuracy was 
excellent, being within 100Hz, and while the carrier insertion remained 
in the same place for 1sb and usb (new for Icom, at last!), I noted an 
irritating 1lkHz shift on the cw mode. Two tone plots taken on ssb tx 
show that while low order products were acceptable, high order products 
were not attenuated rapidly enough. The af/rf response plot shows a 
very narrow passband, and 1f rolled off well before the lower skirt of 
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the filter on l1sb, making the quality slightly thin. The carrier and 
alternate sideband rejections were superb. The two tone plots showed up 
quite a lot of second order audio distortion in the mic amp and 
modulator, unfortunately rather characteristic of Icom. Not too bad 
though. Power output on fm, cw, and ssb reached at least 100W. Maximum 
fm deviation was at 5kHz, too high for 10M fm. All _ harmonic and 
spurious outputs were below -60dBc, and usually below -75dBc, which is 
excellent, except for 10.12MHz with harmonics averaging -54dBc. The rig 
takes 18A on tx. 


CONCLUSIONS: This rig is highly recommendable for mobile and base 
station operation, and shows that Icom have considerably improved their 
front end i.f. gain optimisation, producing an outstanding performance 
for such a small rig. It is better than the Yaesu FI757 and Trio 
TS430S, in my opinion, and its closest competitor now is the new Trio 
TS440S. The 1C735 has excellent facilities and performance, and my only 
criticism is of the slightly high transmitted intermodulation products 
either side of the modulation on ssb. (including 2 plots) 


LABORATORY RECEIVER RESULTS 
(all measurements with rf preamp on) 
RF sensitivity for 12dB sinad: 
SSB 28 .55MHz -122dBm 
FM 29 .55MHz -118dBm 
Selectivity, SSB bandwidth: 
-3dB 1.7kHz, -6dB 2kHz, -40dB 2.9kHz, 
-60dB 3.8kHz, -70dB 5.1kHz 
Reciprocal mixing ratios: 
5kHz 81dB, 6kHz 86dB, 8kHz 91dB, 11kHz 94dB, 
22kHz 104dB, 52kHz 113dB, 102kHz 120dB 
Calculated intercept point (Thorpe method): 


5 /1O0kHz -25.5dBm 
10/20kHz -19dBm 
20 /40kHz +2dBm 
55 /110kHz +19dBm 
105/210kHz +20dBm 
S meter (SSB): 
$1 -100dBm 
S5 ~ -91dBm 
S9 -76dBm 
$9+20 -56dBm 
S9+40 -40dBm 
$9+60 -20dBm 
SSB product detector distortion: 1.1%THD 


FM discriminator distortion (2.5kHz deviation of 1kHz): 1.7% 
Maximum audio output power (10%IHD): 

Sohms 2.9W, 4ohms 4.6W 
Size: 24]1w x 94h x 239d (mm). Weight: 5kg. 


LABORATORY TRANSMITTER RESULTS 
(frequency accuracy within 100Hz) 


FM maximum deviation: 5kHz 
Maximum power, SSB/CW: [100W output 
SSB carrier rejection: ~60dB 


SSB alternate sideband rejection: below -48dB 
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You have the questions 
— We have the answers... 


Call us and find out fast — AMCOWMI/-AwE is a veritable 
communications Thesaurus for Business or Pleasure. 
Thousands of answers to thousands of questions gained 
from years of experience in the world of communications. 
Courtesy and service comes naturally to our staff and are 
the foundation stones of our business. 

Our premises are the largest in Europe and contain massive 
stocks of large and small items sufficiently diverse to 
satisfy virtually any requirement. Whether you're in the 
Marine, Commercial or Amateur Communications World, 
we'll not only tell you — we'll show you. 

Callin any time and see over fifty transceivers working to 
help you make your decision. 


COMMUNICATIONS WISDOM... FROM COMMUNICATIONS EXPERIENCE 


eae EON AMCOML 


> HOURS: 9:30 - 5:00 
Z CLOSED MONDAYS. 


373 Uxbridge Road, London W3 ORN. Tel: 01-992 5765/6. Telex 334312 
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Icom IC740 | 


HF transceiver 


FACILITIES: RX/TX: all amateur bands from 1.8 to 28MHz in 500kHz 
segments. Modes: cw, rtty, ssb and fm (optional). Tuning: large knob 
rotating in 10/100 and 1kHz steps with 1, 10 and 100kHz per rev. When 
tuning fast, 10Hz becomes 100Hz steps. HM11 hand mic (optional) steps 
or searches up/down. Band switching on rotary knob. Dial lock. Two 
VFOs with split rx/tx. One memory (kHz only) with write and recall. 
Mem to vfo. 

Front panel facilities include pbt/bpt, second (optional) filter 
in/out, tunable notch in/out, rit and separate tit whth)it/-. Ski; 
vox/mox switching, vox gain, vox delay, electronic key speed (optional 
board), comp in/out, meter switch (swr, swr set, power out, comp level, 
alc and pa current), mode switch (fm, normal ssb, reverse ssb, cw and 
rtty). Noise blanker off/narrow/wide with threshold pot, age off/cont 
variable fast/slow. Split concentrics for af/rf level, tone/squelch, rf 
carrier/mic level. Preamp on/off. TX/RX switch. Eight pin mic socket 
and quarter inch headphone jack. Digital frequency readout with 100Hz 
resolution with some status indications. Top panel includes speaker in 
lid, monitor on/off, marker (optional 25/100kHz intervals), marker 
level, calibrate set and anti-vox. Bail stand underneath front which 
lifts approx one inch. Handle on left side cheek, heavy duty feet 
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underneath, psu fan on right side cheek (optional with mains psu). 

Back panel: antenna S0239 socket, standard Icom 24 pin accessory 
socket with remote control for IC2KL linear, AT500 auto atu and many 
in/out facilities. 13.8V dc input. IEC mains socket. Memory back up 
switch. Large heat sink with auto fan. Phono type sockets for spare, 
tvtr in/out, rx ant in/out (with external jumper), alc in, tx relay (tx 
short, rx open), mem back up power input and rtty key input on phono. 
Quarter inch stereo jack for paddle key etc, 3.5mm jack for ext spkr and 
spring grounding clamp. 


SUBJECTIVE TESTS AND ERGONOMICS: I have used this rig for about a year 
and found its performance to be good on tx and very good on rx in most 
parameters. RF sensitivity seemed excellent and normally I had no rfim 
problems. Selectivity was superb and the i.f. shift/bandpass tuning 
function was amazingly effective in QRM conditions. The notch filter 
did not give a good notch. Tuning ergonomics were excellent and all the 
other facilities worked well. Audio quality seemed better than on some 
later Icom rigs. I particularly liked the continuously variable age 
speed and noise blanker functions. The processor was very effective and 
vox worked well. 

The rig is extremely simple to interface for many purposes. The 
auxiliary audio input is badly designed and requires modification to 
give a suitable audio response. The rig is excellent on ssb, but the fm 
bandwidth is too wide. Many of the controls on the front panel are very 
small which you might find awkward. The preamp in/out switch allows the 
rig to have a good performance on the 1f bands, and I did not experience 
any problems with mw breakthrough on the 1.8MHz band provided that I 
used an atu. The noise blanker was effective and should work 
particularly well in a mobile installation. 


LABORATORY TESTS: The rf sensitivity measured very well and _ the 
intercept point was superb, particularly with preamp out, and amongst 
the best of any rig tested. Although the reciprocal mixing performance 
measured well for a synthesiser rig, some synthesiser beats were noted 
at regular intervals but at a low level. The actual measurement at 5kHz 
offset was one of the best for a synthesiser. The blocking performance 
even down to 10/20kHz spacing, was far better than on later Icom rigs, 
although 5/10kHz spacing was not good. IF selectivity was superb, but 
measurements below -60dB were not taken. We noted around only 20dB 
difference between Sl and S9 on ssb. Readings above S9 were reasonably 
accurate. AGC recovery was reasonably exponential and well liked. 
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Product detector distortion measured well, and the rig could give a 
reasonably high audio output power, especially into 4ohms. Some early 
samples require a minor mod to enable tx on the néw bands. 

The frequency accuracy can be set accurately with the calibrator 
control, and stability was excellent. When switching sidebands, the rig 
puts in an extremely annoying 3kHz offset, furthermore, the cw position, 
using the LSB mode, is also offset slightly. This makes mode or 
sideband changing tiresome. 

Transmitted ssb pep varied from around 100W on 28MHz to 120W at lf, 
dependent on the setting of the internal alc preset. Power could be 
reduced to well below 10W pep, using the front carrier control. Two 
tone intermodulation tests showed an adequate ip performance on 28MHz, 
and better at 1f. Carrier and sideband rejection were very good indeed. 
The af/rf transmitted ssb response plot showed that the filter is quite 
wide, and set far too near the carrier, low frequencies right down to 
25Hz or so working their way through with almost no attenuation, which 
is unfortunate. The mic amp should have had some 1f cut in it, but this 
occurs only when the compressor is switched in. Above 3kHz the tx 
filter cuts incredibly steeply reaching -75dB at 3.5kHz. Transmitted 
frequency accuracy was excellent. Harmonics and spurii were all well 
down. Not much audio distortion was noted in the mic amp/modulator 
section unless the compressor was switched in. 


CONCLUSIONS: For some strange reason, this rig was in Icom's catalogue 
for just about a year, although in many ways it is superior to later 
models, particularly in the area of rx blocking performance. I liked 
the rig very much when I first reviewed it in early 1983, and I can 
strongly recommend it if you can find a secondhand one. The internal 
mains psu (optional) did give a slight ripple but was not poor on rx, 
but on tx quite a lot of modulation ripple was noted in a spectrum 
analysis plot. Unless you need an internal mains psu, an external one 
is preferable. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad, preamp on 

28 .55MHz -124dBm 
Selectivity: bandwidth for given level drop 

6dB 3kHz, shape factor of 1.3:1 
Reciprocal mixing radio, ssb: 


+101kHz offset 119dB 
+50kHz 111dB 

+21 kHz 106dB 
+11kHz 91dB 
+5kHz 81dB 

S meter: $2 -113.5dBm 

S9 -95dBm 
S9+20 -74dBm 


Maximum T notch rejection: 16dB 

Maximum audio output power for 10%THD: 8ohms 3.1W 
Audio distortion at 125mW output: 0.9% 

RF preamp gain: 10dB 

Size: 286w x 11lh x 374d (mm). Weight 8kg. 


LABORATORY TRANSMITTER RESULTS 

Maximum cw output power: 110W 

Worst harmonics and spurii: better than -55dB ref full output power 
Carrier suppression: -65dB ref full output power 
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Icom IC745 


HF transceiver 


FACILITIES: RX: 100kHz to 30MHz, gen cov. TX: all amateur bands 
between 1.8 and 30MHz. Modes: cw, rtty, am, ssb, fm (optional) on rx, 
tx excludes am. Tuning: large knob giving 10/50Hz steps, dependent on 
tuning rate, and i1kHz steps. Up/down tuning from appropriate mic. 
Button for tuning between amateur bands or gen cov in 1MHz sections. 
Two VFOs, with A=B and tx/rx facility. Sixteen switchable memories 
which include mode, allowing mem to vfo. Memory scanning or programme 
search from memory one to two. BPT and i.f. shift, variable notch 
filter, alternative i.f. filter button, rit/tit with +/-1kHz variation, 
dial lock, note off/normal/wide and var threshold. AGC: off/fast - 
slow variable. Meter switch (swr, rf pwr, alc, comp and pa current). 
Pots for vox level/delay/anti-vox, frequency calibration, marker level 
(25 or 100kHz markers), split concentrics for af/rf gain, tone/squelch, 
rf power/mic gain. Buttons for vox on/off, comp on/off, mode select 
(cyclic for lsb, usb, cw, rtty, a.m. and fm), ham/gen cov, memory write, 
rf preamp on/off, m/vfo. Digital display: frequency to 100Hz, and 
status various functions. 

Rear panel: phonos for lf ant, tvtr, rx ant in/out, ext. alc, ext 
rly (short on tx). 3.5mm jack for ext spkr, 1/4in stereo jack for cw 
paddle key (headphone jack on front panel). 24 pin accessory socket 
with normal Icom interconnections. Antenna: $0239. 13V_ de socket, 
mains psu with IEC (option). Large heat sink with fan. Speaker in top 
panel, side panel has handle and feet. Bail stand underneath front. TIX 
monitor switch and level. Additional options: 250 or 500Hz cw filters 
etc, electronic keyer board with variable speed, fm board. 


SUBJECTIVE TESTS AND ERGONOMICS: RX sensitivity was excellent at all 
frequencies on cw and ssb, but fm was poor. RF intercept point and 
general input intermodulation was extremely good, but I did note a 
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fairly serious blocking problem around the first i.f. on the 1f bands 

with trouble from very strong adjacent signals. CW, ssb and a.m. 
selectivities were superb but on fm I noted bad breakthrough from 
adjacent 10kHz channels around: 29.6MHz. AGC action, including its 
variability, was superb, but the notch filter had a poor and overwide 
notch. BPT and i.f. shift function is excellent, effectively improving 
selectivity even further. Tuning, memory and all vfo functions were a 
pleasure to use allowing great flexibility, including split tx/rx. 

I liked the tuning knob assembly and the different tuning steps were 
just about right. There was plenty of available audio power of 
excellent quality except for a.m. which tended to be rather distorted 
(particularly at 1f). All rx responses were excellent, but fm was not 
properly filtered. The receiver seemed very lively, but I regret the 
omission of an input attenuator, although one can switch out the rf 
preamp. The noise blanker worked extremely well and was very flexible. 
I particularly liked the electronic keyer facility which, if fitted, 
only needs an external paddle with it. Vox worked well and frequency 
accuracy is dependent on your patience in adjusting the calibration 
preset (this also applies to tx). 

The tx section was easy to use and all facilities worked well, but 
the fm option had a tx fault which stopped it working. Quality reports 
were good and it was useful to be able to vary tx power. The typical 
Icom usb/1lsb etc frequency shifting is annoying and I do wish that one 
could always hold the same carrier frequency on all modes with the 
appropriate indication. The rig will not work with Amtor unless 
extensively modified. I very much liked the speaker in the top panel 
which gave a better than average sound quality. The transverter socket 
is enabled by shorting two pins on their accessory socket, cutting out 
the pa, and switching out the rf preamp. TX drive level, however, is 
extremely low which will present difficulties for many installations. 


LABORATORY TESTS: RX input sensitivity measured superbly well, but fm 
was poor. The front end intercept point was superb but grossly 
excessive first i.f. gain at 70MHz combined with too wide a roofing 
filter caused considerable blocking problems, close in rfim being very 
poor indeed unless the rf gain is backed off, but even then it was 
barely adequate. RM measured extremely well far out, and was just 
acceptable very close in. Selectivity on all modes except fm was 
exceptionally good but the notch filter measured very poorly. The fm 
selectivity was poor. Audio distortion on all modes was excellent 
except a.m. which was very poor. Audio output power was quite high 
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especially into ohms . e § meter was excellent other than on fm which 
required only 10dB more flevel for S9 than S1! 

Transmitted response’ on ssb was superbly controlled with excellent 
filtering. No harmonic problems were noted but slight spurii were noted 
below -56dB on 10, 18 and 24MHz bands. Power output was consistent 
across the board, and the pa IPs were quite acceptable for a solid state 
rig, although higher order products were just a little high. When using 
the optional internal mains psu, some mains ripple modulated a full 
level output carrier, so I would normally recommend an external one. 
Some audio distortion was present in the mic amp, but this only became 
severe when the compressor was used, although this was very effective. 
Frequency stability was excellent. 


CONCLUSIONS: Although I liked this rig very much, for it had some good 
ergonomic features and excellent facilities, I am slightly concerned 
about the i.f. blocking problem caused by poor i.f. gain optimisation 
and roofing filter design. Every rig though, seems to have its problem 
areas and this has fewer than most; it is thus recommended. It 
interfaces superbly well with the AT500 and IC2KL linear making 
operation easy. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, 28.55MHz for 12dB sinad 
Preamp on -118dBm 
Preamp off -125dBm 
Sensitivity: fm, 29.5MHz for 12dB sinad 
Preamp on -115dBm 
Preamp off -110dBm 
Selectivity: ssb, bandwidth for given level drop 
3dB 2.4kHz, 40dB 3.2kHz, 80dB 3.4kHz, 
6dB 2.5kHz, 60dB 3.4kHz, 100dB 3.4kHz 
Selectivity: fm 


+/-12.5kHz 39.5/48.5dB 
+/-25.0kHz 75/75dB 
Reciprocal mixing, ssb: 
+100kHz offset 115dB 
+50kHz 109dB 
+30kHz 105dB 
+20kHz 100dB 
+10kHz 91dB 
+5kHz 77dB 
S meter: FM SSB 
$1 -105dBm -109dBm 
S9 -95dBm -75dBm 
S9+20 -92dBm -64dBm 
S9+40 -~86dBm -49dBm 
S9+60 -49dBm -17dBm 


SSB product detector distortion: 0.9% 

FM audio distortion 2.5kHz dev: 1.1% 

T notch filter: 12dB max rejection 

Maximum audio output power: 4ohms 5W; 8ohms 3.1W. 
Calculated intercept point, ssb, S5 method on 28.55MHz: 


+100/+200kHz spacing +6dBm 
+10/+20kHz ~29dBm 
+5 /+10kHz -44dBm 


LABORATORY TRANSMITTER RESULTS 
Maximum output power on cw: 116W 
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Icom IC751 


HF transceiver 


FACILITIES: RX: general coverage 100kHz to 30MHz. TX: all amateur 
bands 1.8 to 28MHz. Modes: cw, ssb, rtty, a.m. and fm (optional). 
Tuning: tuning knob . switchable to 10Hz (100Hz steps when tuned fast) 
and 1kHz steps. Tuning rate normally 2/200kHz per rev. Up/down tuning 
on mic including searching. Accessory keypad (RC10) gives direct 
frequency entry in MHz or complete to 100Hz resolution. Two VFOs with 
A=B, split tx/rx, vfo to memory inc mode, mem to vfo. 32 memories 
(frequency and mode) with scanning & independent memory & vfo settings. 

Front panel facilities include rx only/tcve switch, speech frequency 
readout (optional), narrow/wide cw/rtty filters, separate filter switch 
to enable optional a.m. or narrow ssb filter, variable notch filter, pbt 
control with centre indent, switchable rit/tit (+/-9.9kHz) with clear 
button, split concentrics for af/rf gain, tone/squelch (all modes) and 
mic/power levels. Noise blanker wide/narrow with threshold control, tx 
audio monitor, vox gain, anti-trip, delay, cw, break in or variable 
delay, control for cw speed with optional electronic keying board using 
external paddle, comp in/out, vox/mox, tx/rx switch, and dial lock, 
standard Icom eight-pin mic socket, quarter inch jack for headphone. 
Digital frequency readout with 100Hz resolution also giving most status 
indications. RC10 keypad also operates speech readout and vfo 
switching. AGC off/fast/slow switch, meter switch (swr, power out, alc, 
comp, pa current and voltage). 

Top panel includes optional marker switch (25/100kHz), rf preamp 
on/off/20dB att, marker cal, tx monitor level including cw sidetone and 
anti-vox level. 8ohm spkr in right side cheek with four miniature feet, 
carrying handle on left, four large feet underneath with front bail 
stand. Back panel: S0239 socket for antenna, multipin accessory socket 
including audio in/out, alc in, relay (tx short), and remote data info 
for IC AT500 atu and IC2KL accessories. Phonos for rx ant in/out with 
jumper, tvtr common in/out (extremely low level drive), tx relay, alc in 
and spare. Quarter inch stereo jack for ext bug or normal key, 3.5mm 
ext spkr jack. Optional ac int psu with IEC socket, 13.8V de socket, 
heat sink with fan for solid state pa. Suitable for use with Amtor 
without mods, rtty direct fsk control on accessory socket with external 
ptt. Pin on acc socket disables pa/enables tvtr socket 


SUBJECTIVE TESTS AND ERGONOMICS: I have used this rig for two years and 
it has been very reliable, although a few early samples had a pa 
instability problem on 21MHz, and rf feedback on 3.7MHz (short mic 
socket audio earth return to metal chassis to fix). Early PSUs induced 
very bad ripple into the synthesiser, but this can be fixed. 

The rig is ergonomically superb and the keypad is strongly 
recommended. The receiver is basically extremely good for ew/ssb, but 
a.m. always seems rather distorted. Some blocking problems have been 
noted especially on 1f, caused by the first i.f. filters being much too 
wide. FM selectivity is very poor but ssb/cw is excellent. The notch 
filter is adequate and pbt excellent. The rig is extremely compatible 
with Amtor. The carrier control allows one to reduce power on all modes 
right down to a few watts. The tx compressor is a good one, but some 
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audio distortion is present within the modulator. Memory access and the 
vfo functions work easily. The rig is very easy to interface with many 
external accessories but some users have had slight problems with rf 
breaking through on to. some facilities which can require patience to 
fix. With appropriate accessories many facilities including frequency 
can be externally controlled from a computer. 


LABORATORY TESTS: RF sensitivity is very good, and the preamp/rf 
attenuator switch is exceptionally useful. The rf intercept point is 
excellent, and the reciprocal mixing performance acceptable for a 
synthesiser rig. There is quite a bad blocking problem as there is too 
much i.f. gain at a wide bandwidth before the first ssb filter, the 
blocking problem also affecting a.m. quite badly. CW, ssb and a.m. 
selectivities were fabulous, but fm was grossly overwide. AGC action 
plotted very well on fast and slow. The S meter indicated only 19dB 
change between Sl and 9, higher levels under-reading quite a bit though. 
Only 12dB difference was noted between S1 and 9 on fm! Product detector 
distortion was reasonably low but a.m. distortion was very poor indeed 
especially at 1f, fm being just adequate. Plenty of audio output power 
was available. The frequency accuracy is superb if carefully 
calibrated, drift characteristics being excellent. Audio responses were 
satisfactory throughout although one had to turn down the tone on 

The tx two tone performance shows the rig to be extremely critical on 
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the setting of the alc threshold, just slightly excessive power creating 
very bad IPs. At 28.5MHz 100W pep was just acceptable, but 80W was 
quite good, although high order harmonics did not quite fall down 
enough. The rig was decidedly better at lower rf frequencies. All 
plots showed fairly marked audio distortion. Transverter output could 
be clipped all too easily. The af/rf plot shows quite a narrow passband 
with steep skirts but a degree of passband ripple. Carrier and sideband 
rejections were superb. Harmonic and spurious rejections were good on 
later samples. FM on tx was well controlled in response and deviation. 
I have been annoyed with the usual Icom problem concerning the 
frequency offset of around 3kHz when switching sidebands, or on to cw on 
rx. This makes ssb/cw or vice versa mode changing awkward when in QSO. 


CONCLUSIONS: This rig has some excellent points but also a few snags 
and it is rather difficult to give a rational overall impression. Some 
will like it a lot but, perhaps, the most serious problem is the close 
in intercept point degradation and poor audio quality on am. However, 
its superb ergonomics and complete Icom system considerations are very 
much a plus point. Recommended for Amtor. Now superseded by the I1C751A. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad, preamp on 


28 .55MHz -123dBm 

14, 2MHz -120dBm 

3. 7MHz -122dBm 

1.8MHz .-120dBm 
Sensitivity: fm for 12dB sinad, preamp on, 3kHz deviation 

29 .6MHz -116.5dBm 


Selectivity: ssb, bandwidth for given level drop 
3dB 2.2kHz, 40dB 2.8kHz, 
6dB 2.3kHz, 60dB 3.3kHz. 


Selectivity: fm +/-12.5kHz spacing 43dB 
+/-25kHz 77.5dB 

Reciprocal mixing, ssb ratio: 
+100kHz offset 114dB 
+50kHz 103dB 
+20kHz 99dB 
+10kHz 94dB 
+5kHz 88dB 

S meter: » YM SSB 
S1 -108dBm -105dBm 
S9 -96dBm -86dBm 
S$9+20 -88dBm -70dBm 
S9+40 -78dBm -54dBm 
$9+60 -63dBm -41dBm 


SSB product detector distortion: 0.9% 

FM audio distortion (5/2.5kHz deviation): 4/4% 
Maximum audio output power (10%THD): 8ohms 3.3W 
Calculated intercept point, S5 method: 


+100/+200kHz spacing +13.5dBm 
+20/+40kHz -4.5dBm 

+10 /+20kHz -13.5dBm 
+5 /+10kHz -28.5dBm 


Size: 306w x 115h x 355d (mm). Weight: 8.5kg. 


LABORATORY TRANSMITTER RESULTS 
Maximum output power, cw: 96W average. FM maximum deviation: 4.6kHz 
Transmitted frequency accuracy: all modes except fm; within 

100Hz, fm -1kHz 
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Icom IC75la | 


HF transceiver 


a 


The original Icom 751 was introduced in the summer of 1983, and early 
examples showed some tx problems including rf feedback. There was also a 
tendency to generate spurii into awkward loads. The IC75la, introduced 
in the spring of 1986, has many circuit improvements and cosmetic 
changes. The 1IC751 review covers the relevant facilities and ergonomics 
of the equipment. Various buttons have been re-arranged,and the vox gain 
now controls the speed of the built-in electronic keyer (no longer an 
optional extra). FM, a.m, ssb, cw and rtty are incorporated, and various 
additional filters are available, plus a built-in switched mode psu. 
The tuning knob has been re-styled, to my liking. An optional speech 
frequency read-out accessory is available, in addition to an external 
frequency key-in pad which plugs into a socket under the rig. 

The rig was tried on several bands. Its input impedance is 600ohms 
into the microphone amplifier. Modulation quality was said to be very 
clean and clear, although the transmitted bandwidth was rather narrow 
(see usb af/rf plot of normal filter). Switching to the wide ssb 
filter, using the filter switch, allowed a wider tx bandwidth, and 
virtually all preferred it. Some commented that the narrower filter 
would allow more energy in the intelligibility area to cut through when 
working dx. Two-tone tests on tx at low and high frequencies showed 
that while the low order products were satisfactorily attenuated, high 
orders were poorer than those from the latest Irio rigs (for example). 
This infers that Icom should consider a further improvement in their pa 
stages. A maximum of 110W output was achieved on all bands when driven 
well into alc. 

The excellent receiver could be switched between normal and wide ssb 
filters. The front end design had apparently not been changed, and the . 
performance seemed to be very good. Reciprocal mixing problems were not : 
evident. Audio quality was acceptable on the internal speaker, but an } 
external speaker was preferred. The fm bandwidth was still greatly 
excessive, and Icom should have put in a narrower filter of around 8kHz 
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bandwidth. The ergonomics were very similar to those of the IC751. 
Unfortunately, there is the same problem over sideband switching. The 
tuning rate speeds up too easily, and I would prefer tuning speed to 
change at a faster rotation of the main knob, as on the TS940S. 

The 10kHz marker on/off switch now incorporates a third position to 
switch on the tx audio monitor (there is a gain control for this as 
well). The importers claim that the reciprocal mixing performance has 
now been improved, and the synthesiser pll circuit now has a temperature 
sensor which can turn on a fan to give improved frequency stability. 

We checked this, and the stability was amazingly good, it staying 
within 10kHz for well over an hour during some very complicated analysis 
tests. As if this were not good enough, Icom can provide a high 
stability crystal option. There are clearly some improvements to the tx 
driver board and pa filtering, for in prolonged rf harmonic and spurii 
tests we failed to find any off-channel signals above -60dBc, despite 
scans close in and over a very wide frequency range. , There is now far 
better control of the tx i.f. gain, and less noise is introduced now. 
We also noted an improvement in the distortion of the audio modulation 
and mic amp circuitry, the second harmonic components being only 0.3%, 
which is excellent, and much better than the earlier model. The noise 
blanker is also improved, and there seem to be fewer spurious responses 
on rx. The redesigned main pcb contributes to many improvements. 

We noted previously that early examples of the optional slide-in 
mains psu caused some hum problems, both on tx and rx. This has now 
been redesigned and induces much less ripple, and there was relatively 
little ripple noted at 100Hz intervals on a 1kHz modulation output 
carrier on ssb. Icom have also improved their instruction manual. 

Using a new technique, we managed to obtain an rx usb selectivity 
plot from rf in to af out, with age switched off. The plot shows the 
response of the filter, together with the effects of the audio tailoring 
in the output stages. The plot was taken with 10Hz bandwidth, and it is 
a credit to the 75la that the stability was good enough for the signal 
to stay within the 10Hz passband for so long. The new method partly 
offsets the problem of selectivity measurement in the presence of phase 
and amplitude noise sidebands of the synthesiser, which cause reciprocal 
mixing effects. The -60dB selectivity is remarkably good. 

Although I can recommend this rig quite highly, I feel it is rather 
overpriced, especially if you purchase the switched mode psu and speech 
frequency read out options, together with additional filters. It has 
some excellent facilities and I prefer it to its predecessor, but it is 
not quite in the same class as the TS940S with Lowe modifications. 


{COM IC751A TWO TONE TEST 
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Icom IC3200E 


144/430MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 144-146MHz (modifiable 140-150MHz) and 
430-440MHz. Mode: fm. Tuning: tuning knob rotates in click steps, 
12.5/25kHz channelling on both bands. Up/down steps on mic with ptt and 
manual toneburst (IC-HM15 supplied). MHz up/down buttons. Ten memories 
storing tx/rx frequencies, offsets, and sub-audible tone where 
applicable. +/- repeater shifts with simplex on cyclic button. VFO a/b 
switch allows for different repeater shifts on the two bands. 
Additional front panel facilities include volume with on/off, squelch 
with low pwr enable when pulled out and additional buttons selecting 
priority, scan, selective memory scan, memory recall and write, call 1 
(selects mem 8) and manual toneburst. A second function key allows 
buttons to give additional features, tuning step rate, vfo lock, offset 
check, offset write, memory skip, call 2 (instant access to mem 9). 
Eight-pin mic socket and cd digital frequency display with 
comprehensive status indications (back illuminated) on front panel. NB 
tuning knob and buttons are not illuminated. Back panel: one single 
short captive antenna lead with $0239 socket for both bands, short 
captive pwr lead with dc connector and long extension fused in both 
lines for 13V dec pwr, 3.5mm jack for ext spkr. Heat sink for solid 
state 25W PAs. Built-in dual band diplexer. Spkr underneath front of 
rig. No bail stand. Four int switches selecting beep on/off, scan stop 
interval, memory dial lock and scan speed switching. Mobile mount 
supplied. 


SUBJECTIVE TESTS AND ERGONOMICS: The IC3200E is amazingly compact for 
its 25W power rating on both bands, far smaller than its competition so 
far. Therefore it will clearly fit where others might not. The display 
is fairly bright but I prefer the competition. All facilities worked 
well, but I found the second functions slightly irritating to get at. 
Even so, ergonomics are good, although the tuning knob causes the phase 
lock loop synthesiser to go berserk if rotated too fast. There is a 
slight delay when you select a new channel. I inserted 144MHz into vfo 
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A and 430MHz into B, and found it most useful that the appropriate 
repeater shifts were stored in the two VFOs. 

There is no automatic toneburst, but the two burst oscillators gave 
different deviations, the mic one being more appropriate and easier to 
use. When you have selected a memory, you can change the memory number 
either with the MHz buttons or with the mic up/down ones. An internal 
switch allows you to select whether you want to vfo from memory or not 
with the main tuning knob, but you cannot move from the _ two call 
frequencies which are permanently mems 8 and 9. A speech synthesiser 
option is available, type UTI-23, which will read out frequency. A 
switchable pip sounds when up/down commands have been accepted, but it 
does not pip when the tuning knob or other buttons are changed. You can 
select strange offsets if you want with the second function key. The 
mobile mount is a sleeve around the rig which allows quick extraction, a 
ring being provided for a pad lock. 

Modulation reports were of good and clear quality, the microphone 
producing excellent articulation (Electret). The receiver seemed 
sensitive on 144MHz, but was just adequate on 430MHz, the reproduced 
quality having an excellent response but a little more distortion than 
usual. The built-in speaker was reasonable and fairly efficient. I was 
surprised that there is no fan; although the rig got warm in testing, it 
did not get very hot. I suggest, however, that it will require 
effective ventilation. It was reliable, no faults of any kind 
occurring. I rather liked the idea of having a built-in diplexer, but 
of course you will need a dual band antenna to go with it, and I find 
the Trio MA-4000 works very well. Note that this type of arrangement 
will preclude the use of mobile high power linears unless you use a 
single band, but these would blow up most dual band mobile antennas 
anyway. You could of course use another diplexer to split the antenna 
feed to two linears with preamps and separate antennas, but this is 
going a bit far! 


LABORATORY TESTS: RF sensitivity on 144MHz measured well, but 430MHz 
was just adequate. The rf intercept point was good on both bands. 
Reciprocal mixing measured very well for a synthesiser rig. Selectivity 
was excellent for 25kHz channelling, but barely adequate for 12.5kHz. 
The S$ meter was just ridiculous, requiring only 9dB rf level change from 
Sl to 9, S9 to +60dB representing only a 4dB increase (Icom have mixed 
up cB with dB!). FM discriminator distortion was rather on the high 
side, although 144MHz alignment was excellent, 430MHz being only 
marginally out. Output power was adequate, but you could get slightly 
more into 4ohms. Frequency response measured extremely well with a good 
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LF roll off below 300Hz, hf being virtually flat to 3kHz and then 
rolling off fairly steeply above it. 

The transmitter section produced 25/27.5W on the two bands, which 
reduced to 3.5W average at low power, just about right. FM deviation on 
speech was extremely well controlled, the mic toneburst being correct, 
put the rig's internal one was just 2Hz out. Frequency accuracy was 
excellent on both bands, the repeater shifts being very accurate. No 
harmonic/spurii problems were noted. The rig draws maximum current of 
6.54 on the 430MHz band, squelched rx current being 0.5A. The 
transmitted response was almost textbook, with a steep lf cut below 
100Hz, but falling below 400Hz. At hf, the response is very flat to 
3kHz above which it falls quite steeply. 


CONCLUSIONS: This rig is strongly recommended, although the 430MHz 
sensitivity is perhaps degraded by the diplexer. Its compactness and 
good overall performance makes it stiff competition for the Yaesu and 
Trio dual banders, so overall choice largely becomes that of facilities 
rather than fine performance points. The Icom is cheaper, however. 


LABORATORY RECEIVER RESULTS 
(Results for 430MHz band in brackets) 


Sensitivity: for 12dB sinad 


144 .025MHz -124dBm (433.025MHz -120dBm) 
144.95MHz -124dBm  (435.975MHz -120.5dBm) 
145 .975MHz -124dBm (439.975MHz -120dBm) 


Selectivity: off channel 3kHz deviation/3kHz modulation 
+/-12.5kHz spacing 6.5/8.5dB (5 /10dB) 


+/-25kHz 71.5/73.5dB (68/71dB) 
S meter: SL -111dBm  (-111dBm) 

S9 -102dBm  (-103dBm) 

S9+20 -~100dBm  (-100dBm) 

S9+40 not marked 

S9+60 -99dBm (-99dBm) 
Distortion at 3kHz deviation: 4% (5%) 


Maximum audio output power (10%THD): 4ohms 3.4W; 8o0hms 2W 
Calculated intercept point: 12dB sinad method 
+100/+200kHz spacing -8dBm (-6dBm) 
+20/+40kHz -8dBm (-4.5dBm) 
Size: 140w x 50h x 218d (mm). Weight: 1.9kg 


LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 25/3.7W (27.5/3.3W) 
Harmonics and spurii: no harmonics or spurii above -65dB ref 
full output power on both bands 
TX accuracy: ~-50Hz (+210Hz) 
Repeater shift accuracy: within 10Hz 
Deviations (rig toneburst/mic toneburst/normal speech/provoked speech): 
2.3/4.6/4.6/5kHz 
Toneburst frequency accuracy: 1750Hz on mic, 1747Hz on rig 
Current drawn at full output: 6.5A 
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Icom IC AT500 | 


HF auto atu 


FACILITIES: Frequency bands covered: 1.8, 3.5, 7, 10.1, 14, 18/21 and 
24/28MHz. $0239 socket for tx connection, and four separate S0239 
sockets for feeding four separate antennas. Front panel switches; power 
on/off, auto atu/bypass and band change switch giving automatic or 
manual band choice. LEDs for status indication, including "wait". Top 
panel contains removable cover which exposes seven pairs of pre-sets for 
adjusting atu to centre of each required band as a nominal setting, from 
which the atu will automatically tune up for SWRs better than around 
4:1. Slide switch for selecting calibration or automatic tuning. LEDs 
to indicate swr at minimum. Back panel: mains IEC socket and 13V dc 
input. Two multipin Icom compatible sockets for daisy chaining atu and 
IC2KL from rig. Large earth wing nut. Four feet underneath, with 
| additional bail stand. Internal connections for selecting only one of 
| four antenna outlets for each required band. Maximum throughput 
specified as 1kW pep on ssb, and 500W on cw etc. 


SUBJECTIVE TESTS AND ERGONOMICS: I have used one of these units for two 
years, and have been’ very well satisfied with its remarkable 
performance. It is primarily designed for use with Icom rigs, and with 
the correct interconnections band changing is totally automatic, as it 
is with the IC2KL linear. You can preset your favourite frequency in 
the centre of each band, and when you transmit a carrier through at 
another frequency within the band, tuning is accomplished within 1.5secs 
which is truly remarkable. Even more amazing is that the swr is then 
around 1.1:1, although the atu cannot cope with SWRs worse than about 
4:1. This will mean that you should experience no problems with the 
higher frequency bands, but you may have to adjust your antennas at lf, 
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especially on 1.9MHz, to keep within the tuning range. 

The atu employs two separate motors which are operated by an internal 
microprocessor and associated circuitry which detects with a bridge the 
swr resistance and reactance, and then provides the right information to 
the motors for an unbelievably quick correction. It is not even 
necessary to transmit a carrier, for a 1.5-second whistle will do. 
However, the atu needs a minimum of 20W rf throughput to activate the 
sensing circuits. 

In general use it worked splendidly, but there are one or two snags; 
if an antenna is swaying in the wind, the atu tends to hunt slightly, 
and you may hear a motor whirring every now and then. If the swr is 
very poor, the atu tends to cluck like a chicken, which is a useful 
warning that something is wrong! Unfortunately, there is no swr meter 
and a combined swr/power meter would have been an asset. When I first 
reviewed the AT500, I noted two dry joints which caused havoc on the 1.8 
and 28MHz bands, but these were soon fixed. 

The atu can also be used with transmitters other than Icom, but you 
will have to change the bands manually. If you forget to do this you 
could have a disaster. As the unit can be worked from 13V de, it could 
be used as a mobile atu, which could be most useful. 

When this unit is used with the 1C751, and the IC2KL linear it 
provides a system with stunning ergonomics, for you can switch bands and 
frequency, and within two seconds after tx even your speech can cause 
tune up, and you will be at full output power. It is recommended though 
that the linear is switched off until you have settled on a frequency. 
It is clearly the most magnificent asset for blind operators, and there 
should be no troubles handling 400W pep. 

Another problem occurred when using the atu to correct approximately 
3:1 on my TH6 beam at 29.6MHz. It did manage to correct the swr down to 
around 1.1:1, but after a few minutes it seemed to go berserk and I had 
to switch to straight through operation as it simply would not tune up. 
I had been running just over 100W throughput to give 100W fm at the 
antenna. Upon investigation, one of the wires leading to the coil had 
become unsoldered and we found that at this frequency the antenna 
mismatch was such as to cause very high currents. The wire was changed 
for a thicker one, and a high temperature solder used, and since then I 
have had no further problems. 

The only time that you have to wait with this atu is when it is 
changing band, but not only does the "wait" light warn you of this, but 
you can hear the clunking noises as the stepping mechanism changes the 
coil taps. This can take from a second to around six seconds. 

There is one important and excellent ergonomics point about this atu: 
since it totally removes the aggro of tuning up you will find you are 
more likely to change bands when you want to, without the subconscious 
feeling that you cannot be bothered to tune up again. The result is that 
I have been more prepared to try different bands, even for just a 
minute, knowing that everything follows automatically. This may well 
change your operating habits after a time. 

I have two criticisms of the ICAT500. Both are important omissions; 
the first is that I would have liked an automatic/manual antenna 
selector, whilst the second is that Icom should have provided a manual 
tuning position with two knobs on the front panel, allowing one to set 
the best compromise for an antenna which is poor perhaps at band edges, 
and beyond the normal capability of the atu. This could allow you to 
accept perhaps 1.5:1 at the point where the atu might be clucking its 
head off in attempting a match. Through loss was extremely low, and no 
internal mismatching problems arose. 

I most strongly recommend this atu, its high throughput power 
capability being particularly helpful. 


204 


EQUIPMENT REVIEWS 


Icom ICOZE 


144MHz fm hand held 


FACILITIES: Frequency coverage: 144-146MHz (modifiable for wider 
coverage). Mode: fm. Tuning: key pad entry and 12.5/25kHz 
presettable up/down channelling. Ten memories and priority channel (mem 
1). +/- repeater shifts with any required offset, rev repeater button. 
Complex scanning facilities incl manual/busy/clear, and programmable 
segment scan, also mem scan. Rocking ptt lever with manual toneburst on 
left cheek. LCD for frequency and status indications, key pad is 4x4 
matrix. Top panel: 50ohm BNC for antenna (rubber duck supplied), push 
buttons for high/low pwr and illumination on/off. Audio gain with 
on/off pwr and squelch controls, and miniature jacks for ext mic and 
earphone/spkr. DC input socket also on top panel (up to 13.8V). 
Display incl bargraph uncalibrated S meter. spkr/mic on front panel and 
belt clip on back. Charging socket on the bottom of the battery 
section. Optional extras incl choice of battery packs incl dry battery 
case, wall plug charger, mains charger for fast charging (BC-35), cigar 
lighter socket charger (ICCP-1), spkr/mic (ICHM-9), headset (HS-10) for 
use with vox unit (HS-10SA) or ext ptt switch box (HS-10SB). Various 
cases available. 


SUBJECTIVE TESTS AND ERGONOMICS: I lived with one of these rigs for 
some weeks and found the ergonomics to be poor, in particular, choosing 
repeater offsets requiring several button pushes to achieve the correct 
status. As if this wasn't bad enough, you lose the repeater shift if 
you change channel by pushing the up or down keys. There seems to be an 
error in the microprocessor logic, for memories 2 to 6 can remember only 
the presence of a programmed repeater shift if the shift has already 
been stored in memory 1. Since memory 1 is the priority channel, which 
most require as simplex, the logic is ridiculous. The main function 
button, which allows the keyboard to give many second functions, 
including putting repeater shift in, is part of the ptt assembly, and is 
awkward to use. 

Transmitted and received audio quality was excellent, and sensitivity 
was very good. I found the headset and its various accessories rather 
awkward, and I tended to tie myself up in _ knots with it! You have to 
think quite carefully if you are to avoid putting in 6MHz rather than 
600kHz repeater shift every time you use a repeater, unless you extract 
it from memory, having borne in mind the memory problems. The lcd was a 
little difficult to see in daylight, but fine in the dark with 
illumination switched on. 


LABORATORY TESTS: RF sensitivity measured very well indeed, but rfim 
performance was fairly poor, giving a disappointing intercept point 
measurement. Reciprocal mixing performance was satisfactory at 25kHz 
spacing. Selectivity was just adequate for 12.5kHz channelling, but very 
good at 25kHz. Signal strength indicator was both insensitive and had 
rather a small range. Capture ratio measured well, but slight 
distortion was noted on weak signals. Audio distortion was fairly low, 
but power output was very limited into an external speaker. Reproduced 
frequency response was much too wide from the external socket, showing 


205 


BUYER'S GUIDE TO AMATEUR RADIO 


almost no 1f£ or hf attenuation. The squelched receiver battery drain was 
very high at 65mA, whilst the rig took a horrific 1.2A on high power tx, 
which did not fall back enough on low power, showing very uneconomic 
current consumption in much of the circuitry. Received signal to noise 
ratio was excellent from a strong carrier. 

The rig could give quite a high output power on the higher voltage 
battery packs, and this was reasonably even across the band. Frequency 
accuracy was excellent, including repeater shift and tone burst 
frequency. Tone burst deviation was correct, but maximum speech 
deviation was slightly high. Transmitted audio response fell amazingly 
rapidly below 200Hz, but was maintained fairly flat up to 3kHz, above 
which the roll off steepened. Harmonics and spurii were at very low 
levels. 


CONCLUSIONS: Since my original tests on the Mk 1 version, the importers 
supplied the Mk 2 for testing, and now Icom have completely overcome my 
criticisms of the microprocessor logic. You can now access repeater 
shifts with only two button pushes, and the shift is held if you QSY. 
The memory 1 problem is also resolved, so that whilst I cannot recommend 
purchase of the original version, the latest one receives a warm 
recommendation, as it is so much easier to use, despite the fact that it 
is rather more expensive than one might expect. Its main competitor is 
the Yaesu FT209RH, which offers slightly better facilities. If you are 
considering a secondhand O2E, don't forget to check for the 
microprocessor idiosyncrasies of the Mk 1, and if buying new, make quite 
sure that you are buying the latest version. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


144 .025MHz -124dBm 
144. 950MHz -124dBm 
145.975MHz -23.5dBm 
Selectivity: blank off channel carriers 
+/-12.5kHz spacing 38 /36dB 
+/-25kHz 70/69dB 
Filtered white noise on off channel carriers 
+/-12.5kHz spacing 19 /19dB 
+/-25kHz 67 /68dB 
Reciprocal mixing ratios, fm: 
+100kHz offset 95dB 
+50kHz 90dB 
+25kHz 80dB 
S meter: lst lcd segment -103dBn 
Last lcd segment -91dBm 


Maximum audio output power (for 10%ITHD): S8ohms 0.5W 

Audio distortion at 125mW output and 3kHz deviation: 1.5% 
Best obtainable signal to noise ratio (CCIR/ARM weighted): 53dB 
Calculated intercept point: 12dB sinad method 


+50/+100kHz spacing -20.5dBm 
LABORATORY TRANSMITTER RESULIS 
Maximum output power (high/low): 5.5/0.5W 
Deviations (toneburst/provoked speech): 4/6.5kHz 
Toneburst frequency accuracy: -1Hz 
Carrier frequency accuracy: ~110Hz 
Repeater shift accuracy: within 10Hz 


Current consumption (rx squelched/tx high/tx low): 0.065/1.2/0.35A 
Harmonics and spurii: all below -64dB ref full output power 
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Icom ICO4E : 


430MHz fm hand held 


FACILITIES: Frequency Coverage: 430-440MHz (modifiable for wider 
coverage). Mode: fm. Tuning: 4x4 key pad matrix and up/down buttons 
with 12.5/25kHz channelling. Ten memories with priority channel (mem 1). 
+/- repeater shift with any required offset. Reverse repeater button, 
complex scanning facilities incl manual/busy/clear selection, 
programmable segment scan, and mem scan. Rocking ptt lever with manual 
toneburst on left cheek. LCD for frequency/status indications. Top 
panel: 50ohm BNC for antenna (rubber duck supplied), push buttons for 
high/low pwr and illumination on/off. Audio gain incorporating pwr 
on/off and variable squelch controls. Miniature jacks for ext mic and 
earphone/spkr. DC input socket also on top panel (up to 13.8V). 
Display has bargraph uncalibrated S meter. Spkr/mic on front panel with 
belt clip on back. Charging socket underneath battery. For options see 
ICO2E review. 


SUBJECTIVE TESTS AND ERGONOMICS: The ICO4E is identical in facilities 
to Icom's ICO2E, and unfortunately the microprocessor logic shows the 
same problem, for once you have selected a frequency with repeater 
shift, the shift is lost if you go up or down a channel. You have to 
put a shift into memory 1 if you want to hold shifts in memories 2-6. 
As there are far more repeater channels on the 430MHz band, the problem 
is even more annoying, and it is thus impossible to hunt up and down all 
the repeater channels and hold in the shift for instant use. Received 
quality was good, as was tx quality, limiting being very good. The 
available acoustic power output was rather limited from the internal 
speaker. This reproduced slightly too much 1f, which tended to make some 
transmissions cause 1f overload or boominess when reproduced on the 
internal speaker. Again I have to admit that I rather disliked the 
ergonomics. 

The higher than average transmitted power enabled more consistent 
QSOs than usual, especially when using an external 13.8V dc supply. The 
rig takes slightly longer than average to activate on a command to 
change channel, and this became a little irritating, although I have to 
admit that I am rather impatient! The input sensitivity was just 
adequate, and similar to that of the old IC4E. 


LABORATORY TESTS: RF sensitivity was acceptable in the 433-435MHz 
segment of the band, but unfortunately sensitivity tailed off at 439MHZ 
by 2dB. The rf intercept point measured very poorly and this is most 
disappointing. Selectivity at 25kHz and 50kHz spacings was excellent 
and should not present any problem. Not only was there only 11dB 
difference between the minimum and maximum signal strength indications, 
but a signal of 1uV was required to move the indication from minimum. 
Capture ratio measured well, and weak signals reproduced more cleanly 
than usual. Limiting was reached on very weak signals, showing plenty 
of i.f. gain. Audio distortion was better than usual, reproduction 
being surprisingly clean, although power output was very limited. There 
was no noticeable received frequency error. The received response 
showed some 1f cut, but this was not quite sufficient, whilst the hf end 
also extended too far, 5kHz being only -6dB. 
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This is not a severe criticism though; the wider channelling used on 
the 430MHz band will allow more deviation, especially at hf, and this is 
responsible for the high quality audio received from a_ good 
transmission. ‘The extended hf, though, does of course cause sensitivity 
to be apparently a little inferior in the measurements, as more noise 
comes through. 

‘Whilst all low power outputs on tx were around 0.5W, high power 
output from the normal battery averaged around 3W, but this increased to 
just over 5W across the board if 13.8V de was used from an _ external 
supply. Frequency accuracy was amazingly good, as _ was the repeater 
shift. Toneburst and speech deviations were held well and appropriately 
set. No harmonics or spurii rf problems were noted. The transmitted 
response was fairly wide. Some 1.5A was drawn from an external 13.8V dc 
supply when high power was used, and this will mean that the current 
drain from any of the batteries will also be extremely high, so you will 
have to use low power as much as possible to conserve battery life. 
Even so, the drain on low power was still high, unfortunately. The 
squelched rx current was around double that of most other 430MHz hand 
helds, and again this would need watching. 


CONCLUSIONS: As with the ICO2E, I feel that the ergonomics cause me to 
withhold a recommendation. In the case of the O4E though, I am also 
concerned about high battery drain, and you would certainly need to take 
a spare battery around with you for normal applications. The price is 
rather high, and competition is stiff. Other versions are available for 
professional applications on other uhf bands. Note: we have now heard 
from the importers that Icom has promised to put in the same 
microprocessor modifications as have been introduced into the IC-O2E. 
No samples of the Mark II version had arrived in the UK at the time of 
going to press, but it is fair to assume that it will be recommendable. 


LABORATORY RECEIVER RESULTS 


Sensitivity: 432 .025MHz -121.5dBm 
for 12dB sinad 435.975MHz -120.3dBm 
439 .975MHz -119.5dBm 
Selectivity: off channel blank carrier method 
+/-25kHz spacing 65.5/65.5dB 
+/-50kHz 72/72dB 
Calculated intercept point: -35dBm 
S meter: levels required to illuminate lcd pairs 
lst pair always on 
2nd" + U -107dBm 
6th " -102dBm 
10th " -99dBm 
15th "' -96dBm 


Audio quieting: 12dB. Maximum audio output power: 8ohms 0.4W 
Distortion at 125mW output: 
1kHz deviation 2%; 3kHz deviation 1.4% 


LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 


Int battery Ext 13.8 

4,30MHz 3.2/0.5W 5.5/0.5W 

434, 6MHz 3.0/0.5W 5.2/0.5W 

439 .5MHz 2.9/0.5W 5.2/0.5W 
Repeater shift accuracy: 30Hz low. Provoked voice deviation: 5.6kHz 
Toneburst deviation/frequency: 3.6kHz/1750Hz 
Harmonics and spurii: all below -60dB ref full output 
Current consumption (tx high/low): 1.5/0.59A 


Current consumption, rx ext pwr (squelched/half volume): 79/90mA 
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Icom ICR71E 


HF multimode receiver 


FACILITIES: Frequency coverage 100kHz to 30MHz. Tuning: very large 
knob, with 10Hz/1kHz selectable steps. 10Hz speeds up to 50Hz steps when 
rotated fast. Frequency access also by keyboard entry to 100Hz 
resolution. Modes: cw, am, fm, usb, I1sb and rtty. 32 memories with 
frequency and mode. Two VFOs with A=B, A/B and memory write and recall, 
including memory to vfo. Front panel facilities also include noise 
blanker with on/off switch (wide/narrow), agc off/fast/slow, preamp 
on/off/-20dB, selection of three filters (normally cw, ssb and 6kHz am), 
display dim, scan start/stop, mode selective scan, remote controller 
enable, dial lock, vfo/memory, MHz band step button (vfo changes in 
IMHz steps), step rate, speech read out enable, memory write and clear 
and notch filter on/off. Rotaries for noise blanker level, af/rf gain 
(concentric), squelch/tone (concentric), notch frequency/pbt (centre 
indented), quarter-inch headphone jack and 3.5mm tape recorder feed 
jack. 

Fluorescent tube digital frequency display, (100Hz resolution) with 
comprehensive status indications. large illuminated S meter. Speaker 
under top panel, handle on left with four feet on right. Four feet 
underneath, with bail stand. Rear panel: S0239 socket for main antenna, 
terminal for 1f antenna below 1.6MHz. Phono sockets for remote mute and 
70MHz i.f. output, broad banded to feed a pan adaptor etc. Antenna 
input switch. Iwo 3.5mm jacks for external speaker and tape recorder 
remote (grounds live terminal when squelch opens). IEC mains socket with 
fuse. Optional interfacing unit can be fitted underneath blanking 
plate. Infra-red remote controller is optional extra (type RC-11). 
Controller includes frequency and memory access with keypad audio gain 
up/down, modes, audio mute, speech read out enable, standby and 
frequency up and down step buttons. Optional extras include fm board, 
narrow cw filters (various), alternative ssb filter, voice synthesiser 
unit IC-EX310, high stability crystal unit, and interface unit type 
IC-EX309. 


SUBJECTIVE TESTS AND ERGONOMICS: The R71 includes similar facilities to 
those of the IC751 on rx, but the keyboard entry is included on the 
front panel. Although basic performance is very similar, the audio 
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circuits and general microprocessor operation can be remote controlled, 
but unfortunately this makes the audio gain control have a linear law 
which is awkward to use. The optional speech read out is normally 
delivered to read too slowly, but it can be speeded up. The memory 
selection is with a click step rotary, more convenient than on the 751. 
USB and lsb are on separate buttons, but the second function button has 
to be used to access fm mode, which is irritating. The tone control 
gives a good range of adjustment, but squelch range is rather limited. 
The notch filter gave a steep and quite narrow notch, which is 
excellent. The pbt was somewhat violent across the centre, but very 
useful. 

Tuning was much liked, and smooth, and one soon becomes used to the 
double speed action. There is the usual usb/lsb Icom frequency and 
passband shift problem, making it difficult to select sidebands. The 
keypad allows you to enter either MHz only, or a complete frequency 
which requires the full 100Hz resolution, and I would have preferred the 
addition of a decimal point to obviate pushing lots of noughts in. In 
general the ergonomics are otherwise very good, and I much enjoyed using 
this set. 

Front end performance seemed excellent, except for some medium wave 
breakthrough onto the 1.8MHz band from strong local stations. AM quality 
was poor, particularly at high modulation levels, the distortion being 
much too high, although fm was excellent, but with too wide a filter. CW 
and ssb were good communications quality, selectivity being superb. 
There was plenty of volume from the internal speaker. 


LABORATORY TESTS: RF sensitivities on ssb and a.m. measured fairly well, 
but fm was poor because of the over wide filter. The reciprocal mixing 
performance was excellent for a synthesiser controlled rig, and the rf 
intercept point was excellent until you come within the first roofing 
filter passband, inside which there are some blocking problems. The cw, 
ssb and a.m. filters are fabulous, with the two latter having very steep 
skirts. The S meter gave 23.5dB range between S1 and 9, and above this 
was reasonably logarithmic. The meter was much more sensitive on fm. 
Whilst age slow was very slow, fast agc takes around 0.5 seconds for a 
complete recovery, which is useful for cw, or break ins between strong 
and weak stations in a net. 

Although product detector distortion was quite low on a continuous 
carrier, some distortion was noted on sudden transients. AM distortion 
was poor at l1kHz, but very bad at 1f, whether age was fast or slow. 
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There seems to be some distortion coming in at i.f. as well as the a.m. 
detector, which is poorly designed. There was limited audio gain 
available, and fm could not come-up to full audio output, and audio gain 
control hardly altered volume above half way (operates by dc control). 
On ssb we could achieve only 1W output, but this was considerably below 
any potential clipping level. The a.m. response attenuated very rapidly 
below 200Hz and above 2.5kHz, whilst fm is fairly similar. SSB response 
is controlled almost completely by the extremely steep i.f. filter. 
Maximum attainable fm signal to noise ratio was rather limited. AM was 
much better. The notch filter depth was greater than -40dB. The front 
end preamp gives 9.5dB gain, and when switched out the sensitivity 
degrades by around 7.5dB, the attenuator giving an additional 19dB. 
Frequency accuracy was within 150Hz, but this can be improved 
internally. 


CONCLUSIONS: The R71 is very much a communications receiver, with a 
facility for a.m. that is not quite good enough, although ssb/cw can be 
superb. I am _ slightly concerned about blocking performance, but there 
are so many good things about this set that it can be recommended if the 
prime purpose is not a.m. reception. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, for 12dB sinad 


28 .4MHz -119dBm 
14 .3MHz -120dBm 
3. 7MHz -116 .5dBm 
1.85MHz -114dBm 
Sensitivity: fm, 1kHz modulation/2.5kHz deviation 
29 .6MHz -115.5dBm 


Selectivity: ssb, bandwidth for given level drop 
3dB 2.1kHz, 40dB 2.8kHz, 80dB 4.2kHz, 
6dB 2.4kHz, 60dB 3.6kHz. 
Selectivity: am, wide 
3dB 5.8kHz, 40dB 8.5kHz, 80dB 8.6kHz, 
6dB 6.3kHz, 60dB 8.6kHz. 
Selectivity: fm, off channel modulated with filtered white noise 


+/-12.5kHz spacing 62.5/62dB 
+/-25kHz 78/79dB 
+/-10kHz 5 12.5/9dB 
Reciprocal mixing, ssb: 
+100kHz offset 118 .5dB 
+50kHz 112 .5dB 
+20kHz 104 ..5dB 
S meter: FM SSB 
$1 -130dBm -97,5dBm 
S9 -105dBm -74dBm 
$9+20 -101dBm -60dBm 
S9+40 -84dBm -41dBm 


SSB product detector distortion: 1.0% 

FM audio distortion (5/3/0.5kHz deviation): 3/2.7/1.4% 

T notch filter: better than 40dB 

Maximum audio output power: 4ohms 1.3W (2.7%IHD); 8ohms 1.0W (2.7%THD) 
AM distortion: agc slow, 90% depth 


1kHz modulation 5.9% 

80Hz 34.5% 
Calculated intercept point: 

+100/+200kHz spacing +13 .5dBm 


Size: 286w x 1llh x 276d (mm). Weight: 7.5kg. 
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Icom ICR7000 


VHF /UHF communications receiver 


FACILITIES: Frequency coverage: 25 to 1000MHz, 1025 to 2000MHz with 
switchable 1GHz mixer. Modes: wfm, nbfm (6kHz and 15kHz i.f. filters), 
a.m. and usb/Isb/cw. Tuning: large tuning knob rotates in switchable 
steps of 0.1, 1, 5, 10, 12.5 and 25kHz channels. Key pad entry of 
frequency for all modes, with 11Hz resolution. Comprehensive scanning 
and searching facilities with variable speed and hold delays. 99 
memories, including frequency and mode, and memory/vfo facility. Front 
panel facilities include scan stopping on modulated channels only 
on/off, "S"/centre zero meter, priority, programme scan, selective 
memory scan, mode memory scan, full memory scan function, on/off and set 
buttons. Auto-write button enables 20 frequencies to be dumped into 
memories 80-99 from programmed scan. 

Numerical key pad includes decimal point and enter, memory write, 
direct memory enter, memory click step knob and clear, channelling 
switch, frequency lock and optional speech frequency read out enable 
(EX310). Illuminated frequency and comprehensive status display 
(resolution 100GHz). Infra-red sensor (remote infra-red control unit 
optional, ICRC12), 3.5mm jacks for headphones and tape recorder feed. 
Rear panel: 50ohm N-type antenna socket, 3.5mm jacks for external 
speaker, tape recorder remote control, and single wire computer control 
bus (internal interface fitted, external interface required for RS232 
etc), phono socket for 10.7MHz i.f. output (50ohms source, level up to 
approximately 1mV) and spare socket. Switches select usb/1sb, 6/15kHz 
or 15/150kHz filters for narrow and wide fm positions, auto speech 
frequency read out onto recorder socket each time a new scanned 
frequency is found on/off. Optional external computer interface is 


Lo Sas caer ee Hee Si 
RRL STOR cere 


SERRE 


212 


EQUIPMENT REVIEWS 


available from Thanet Electronics, not an Icom product. IEC mains socket 
mains fuse and earth clamp. Speaker in top panel, carrying handle on 
left cheek, bail stand under front, and a tuning tension preset. 


SUBJECTIVE TESTS AND ERGONOMICS: This is a remarkable general coverage 
vhf/uhf receiver, with outstanding facilities and ergonomics that far 
outclass any other receiver (I have tried) costing under many thousands 
of pounds. Never before have I been able to tune so quickly and 
conveniently across a broad frequency area. Once you have found the 
frequency of an offset channel with 100Hz steps (eg 934.0125), you can 
switch to 25kHz channelling and continue tuning with the offset 
permanently in. The three selectable fm bandwidths are useful, the very 
narrow 6kHz filter having a remarkable selectivity. Audio quality is 
good for speech reproduction in a communications sense ~ as clear as you 
would want it, but Band II fm lacked bass, and _ the de-emphasis was 
clearly wrong at hf. The complex scanning and memory facilities were 
superb, and there is even a facility for varying the scanning rate in a 
pre-determined limited frequency band, and storing automatically all the 
frequencies found, with or without modulation as desired. This allows 
you to leave the set running to do this unattended. Twenty frequencies 
can be stored in this way, leaving 79 more memory channels for you to 
use normally. A scan hold control can be set to resume scanning either 
five or 15 seconds after a station is found, to hold permanently the 
frequency found, or to resume scan with carrier drop. You can put any 
frequency at any time directly into any required memory. 

SSB was added by Icom at the last minute, and unfortunately cw 
carriers and ssb signals do reproduce with a degree of hissy burble 
behind them, as the synthesiser is noisy, but this problem is not as 
annoying as the bad drifting of receivers such as the Eddystone 1990. 
The IC7000 is clearly superior to other scanners on the market, although 
the sensitivity is adequate rather than excellent. Filter bandwidths on 
all modes are ideal for vhf. There were quite a few spurious carriers 
at odd frequencies, especially above 1025MHz, and some of them were 
strong, but I found these easily as I could tune so very rapidly across 
a large frequency band, and find a station only a few dBs above noise as 
a passing blip. The 10.7MHz second i.f. had quite a broad bandwidth, 
especially on its high frequency skirt, the 3dB points giving around 
10MHz bandwidth. This is ideal for use with an external spectrum 
analyser or tv converter. Note that this socket is dc coupled, having 
9V permanently on it. Its output level is approximately the same as the 
input up to around 60dBm, but on channel age will bring the level and 
gain down on strong tuned-in signals. The first i.f. is at 778.7MHz 
when tuned between 25 and 512MHz, but changes to 266.7MHz between 512 
and 1000MHz. Frequencies above 1025MHz are received with reduced 
sensitivity via a mixer which subtracts 1000MHz, requiring you to tune 
between 25 and 1000MHz at the appropriate IFs. The third i.f. is 
455kHz, having the narrower filters incorporated in it. 


LABORATORY TESTS: The rf fm input sensitivity was around 118dBm + /-1dB 
for 12dB sinad, but this degraded just a little at the extreme 1f end, 
(50MHz and below), and fairly appreciably above 810MHz (934MHz was 
111dBm and 990MHz was 109dBm). 1040MHz was 107dBm, the limit of my 
signal generator, but by 1296MHz the sensitivity was obviously slightly 
better, but not particularly good. The ssb sensitivity for 12dB sinad 
was at approximately a 3dB lower rf level, ie 122dBm at 144.2MHz, whilst 
the a.m. sensitivity was around 2dB worse than fm. The reciprocal mixing 
noise was poor, as expected, and whilst the far out spacing rfim was 
extremely good, closer in spacings were fairly poor because of the very 


wide bandwidth of the first and second IFs. RF input intercept point 
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varied from a superb +26dBm at 50/100MHz spacings, reducing to -10dBm 
for 1/2MHz spacing, and around -20dBm for 100/200kHz spacings (I could 
not easily measure closer in than this because of reciprocal mixing 
effects). This performance is far superior to _ that of scanning 
receivers reviewed in this book. The 10.7MHz i.f. image (21.4MHz high) 
measured from -63dB to -82dB, whilst first i.f. images were better than 
80dB down, which is excellent. The 6kHz fm filter was excellent even 
for 10kHz spacings, but the 15kHz filter was sufficient only for greater 
than 20kHz spacing. The 150kHz filter, of course, is very wide indeed. 
The a.m. filter was surprisingly wide, whilst the ssb one was 2.8kHz for 
-3dB, and around 5kHz for -60dB. AM distortion was very low and fm 
average, but ssb was very poor because of bad noise sidebands adding to 
the measurement. Maximum audio output power was 3.2W into 8ohms and 
5.2W into 4ohms. Most surprisingly, tuned frequency error was only 
120Hz! The nbfm responses showed a rapid 1f cut below 400Hz, but a 
smooth response up to around 4kHz. AM was similar at hf, but like wfm, 
it extended down to 100Hz. On all modes I found an extraordinary and 
extremely steep 45dB null at 4950Hz, presumably to suck out a whistle, 
and the wfm response was unfortunately far from 50uS de-emphasis. 


CONCLUSIONS: An amazing receiver for the amateur and swl, and I am 
convinced that it will sell extremely well for professional purposes and 
surveillance work, despite its shortcoming - the noisy synthesiser. It 
is streets ahead of other scanners, and can be strongly recommended 
There is nothing else in its price bracket, so far as I know. 


214 


EQUIPMENT REVIEWS 


ANGUS FORGOT 
THIS ONE 


The comprehensive equipment reviews in this book show the 
versatility of the ICOM range. However, ICOM’s latest mobile is 
missing from the list, so to complete the picture we present... 


The ICOM IC-28E 2M, FM mini-mobile transceiver with an Rx 


range of 138-174 MHz! 


This new 2 metre band transceiver is just 140 mm (W) x 
50mm (H) x 133mm (D) and will fit nearly anywhere in your 
vehicle or shack. Power output is 25 watts or 5 watts low power. 
and is supplied complete with an internal loudspeaker. 

The large front panel LCD readout is designed for wide © 
angle viewing with an automatic dimmer circuit to control the 
back lighting of the display for day or night operation. 

The front layout is very simple, all the controls are easy to 
select making mobile operation safe. The IC-28E contains 21 
memory channels with duplex and memory skip functions. All 
memories and frequencies can be scanned by using the HM-15 
microphone provided. Also available is the IC-28H with the 
same features but with a 45 watt output power. 

Options include IC-PS45 13.8v 8A power supply, SP8 and 
SP10 external speakers. HS15 flexible mobile microphone and 
PTT switchbox. 

For more information on this and all other ICOM Amateur 
& SWL equipment plus the address of your nearest authorised 
ICOM dealer, telephone FREE Linkline No. 0800 521145. No 
trade enquiries via this special free link, thank you. 


Thanet Electronics Limited 
aD Soa Seat Herne Bay KenicTSSLD 


The World System Fax: (0227) 360155, Prestel: 227363859. The World System 
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JRC JST100 


HF transceiver 


FACILITIES: RX/TX: all amateur bands from 1.8 to 28MHz in 1MHz bands. 
Modes: cw (w, m and nar), ssb and rtty. Tuning: tuning knob gives 
10kHz per rotation/10Hz steps. Fast QSY buttons/100kHz per sec. Two 
VFOs (one can act as rit), vfo A=B or split, 11 memories (additional 
ones available through computer interface), vfo to mem, mem to vfo, mem 
read frequency, mem _ stores frequency/mode, pbt with centre indent, 
display illumination, mic gain, comp level, vox gain/delay (anti-trip 
through top cover hole) and large rotaries for rf gain, af gain, notch 
filter, tx power out, meter (pa volts, current, power out, comp level 
and reflected power). Switches for mic ptt/vox/mox, processor on/cal, 
rf att (-10/20dB) and age off/fast/slow. Memory channels on rotary 
switch. CW medium and narrow filters optional. Digital frequency 
display in 10Hz increments, will also indicate vfo A minus B. 
Comprehensive status indications. Eight pin mic socket (adaptor to four 
pin Trio standard available) and quarter inch mono headphone jack. 
Loudspeaker under lid. Handle on right side cheek with feet underneath 
and on left side cheek. 

Back panel: S0239 for antenna, three multipin oblong sockets for 
auxiliary connections (rtty in, tx open or closed rly, alc positive and 
negative, anti-vox in, side tone out, 13V de out, audio in), linear/atu 
interconnections and some data lines on the second socket, whilst the 
third contains computer interface lines. 13V dc input power connector 
with feedback pins, side tone on/off switch. Sockets for separate rx 
ant in, 455kHz i.f. out (after filter), audio out (constant level) and 
ext spkr out. Quarter inch keyjack provided. 
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SUBJECTIVE TESTS AND ERGONOMICS: The tuning mechanism is one of the best 
that I have encountered and I could barely hear the 10Hz steps as they 
have less glitching than usual for a synthesiser. The front panel is 
uncluttered and only the more important facilities are included, which 
is an advantage in many ways, as it improves the ergonomics. All the 
functions work superbly well and the reproduced quality was excellent 
although the internal speaker was rather inefficient. Particularly 
noticeable was the clean sound across the 1f bands, which is unusual for 
a synthesiser rig. Some breakthrough from mw was, however, noted on the 
1.8MHz band if an atu was not used. The antenna attenuator is 
particularly useful and both sensitivity and selectivity seemed very 
good. 

The tx compressor worked well and transmitted quality received 
considerable praise from many stations. The notch filter was not quite 
deep enough although it was quite effective. The interfacing 
possibilities are very extensive and these all worked well. I must 
particularly commend the superb internal modular construction and layout 
which is amongst the neatest noted. The rig was extremely reliable. 
The frequency readout facilities and vfo functions are all excellent and 
it was useful that you could store mode in memory and change it after 
reaccess. Although there is no normal rit, the facility of using vfo A 
for this is quite reasonable, especially as you can see the difference 
between A and B on the display. I liked the sound of this rig a lot. 


LABORATORY TESTS: The rf sensitivity measured very well on all bands. 
The rf intercept point measured reasonably well but could, of course, be 
improved with the attenuator, thus allowing the window to be placed 
where you want it. Reciprocal mixing measured extremely well moderately 
close in but became just fairly good very close to the carrier. Way 
out, it was so good that it showed up a synthesiser spurii every 50kHz 
but well below -96dB! 

Selectivity measured very well down to -60dB but the skirt opened out 
considerably below this. The S meter was very sensitive and offered a 
36dB range between S1 and 9; higher levels were rather optimistic. The 
age threshold was at a very low level, thus all signals will give very 
similar audio output levels which is excellent, age fast being around 
0.4 secs for recovery and slow around 2 secs, reasonable compromises. 
Product detector distortion was adequate but bettered by quite a few 
rigs, whilst output power was also just adequate. Frequency accuracy 
was reasonably good and drift was minimal. 

The tx output power could be varied from very low levels to around 
90W at 1f but up to around 110W at hf. Harmonics and spurious outputs 
were normally well down, but the second harmonic of 14.2MHz was a little 
high at -42dB. Carrier and sideband rejections were both very good. 
The transmitted audio passband fell very steeply below 475Hz and above 
2.7kHz. For general use I would have preferred a little more 1f but its 
characteristic gave tremendous punch, especially when the compressor was 
used, which helps dx reception. Transmit accuracy was particularly 
good, cw being only 10Hz out. 


CONCLUSIONS: This rig clearly performed very well indeed, and it did 
not seem to have any particular snags either in performance or 
ergonomics. Its superb construction and layout are obviously strong 
points in its favour. The reciprocal mixing performance is clearly 
better than that of most other synthesised rigs, although one with an 
analogue vfo is clearly superior close in to the wanted frequency. 

At the time of writing the JST100 has become comparatively more 
competitive and thus recommendable as a basic hf transceiver having just 
ssb, cw and rtty. It is almost in a class of its own, perhaps its 
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closest competition being the Ten-Tec Corsair which is now a lot more 
expensive. It makes an interesting comparison with the latter - the 
JST100 has almost no spurious problems but has a synthesiser, whereas 
the Ten-Tec has an analogue vfo with even better reciprocal mixing and 
selectivity performances, but with many spurious problems and fewer 
facilities. This is one of the few rigs about which I find quite 
difficult to reach a firm conclusion. I feel that you should definitely 
consider it especially as it is Amtor compatible and so easy to use. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


29 .1MHz -123dBm 
24. 9MHz -124dBm 
18 . 1MHz -124dBm 
10.15MHz -123dBm 
3.7MHz -124dBm 
1.85MHz -120dBm 


Selectivity: ssb bandwidth for given level drop 
3dB 1.8kHz; 60dB 3.2kHz 


6dB 2.2kHz 

Reciprocal mixing, ssb 
+100kHz spacing 105dB 
+55kHz 103dB 
+20kHz 100dB 

S meter S1 -115 .5dBm 
S9 -79.5dBm 
S9+20 ~70dBm 
S9+40 -53.5dBm 
$9+60 -30dBm 


SSB product detector distortion: 1.5% 

Maximum audio output power: 8ohms 2.5W 

Calculated intercept point: S9 method 
+20/+40kHz spacing -0.5dBm 

Size: 348w x 145h x 347d (mm). Weight: 10kg 


LABORATORY TRANSMITTER RESULTS 
Maximum output power, Cw: 


28 . 5MHz 105W 
21. 2MHz 107W 
14 .3MHz 110W 
10 .1MHz 100W 
3. 7MHz 99W 
1.85MHz 85W 


Harmonics and spurii: 2nd harmonic of 14MHz at ~42dB 
3rd harmonic of 10MHz at ~-50dB 
2nd harmonic of 10MHz at -52dB 
all others below -60dB all ref full output. 
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KW Electronics KW 2000B 


HF transceiver 


FACILITIES: frequency coverage, 200kHz segments, on 1.8, 3.5, 7, 14, 21 
(small band section omitted) and 28MHz (only three segments available). 
Modes: cw and ssb. Tuning: analogue tuning mechanism and vfo mixing 
with crystals (switchable band selection). Front panel controls: af 
and rf gain, rit, mode switch including tune up position, mic gain, pa 
load and tune, rf pre-selector on tx/rx, ext/int vox, rit/xit switch, 
10-position band switch, cal set and on/off. Frequency indication 
through window. Two speed tuning assembly. PO jack for mic, 1/4" mono 
jack for headphones. 

Top panel has hinged lid. Four feet under rig with front tilting 
upwards slightly. Rear panel: $0239 antenna socket, two large multipin 
sockets for external connections, inc cw key, linear rly, ext ptt and 
various other external connections. Multipin connector for separate 
mains (inc speaker) and mobile PSUs. Five pre-sets for adjusting vox 
gain, delay, antivox, S meter sens. and S meter zero. PSU contains 
pre-set for setting pa standing current. All-valve rig with 2 x 6146 
for pa. 


SUBJECTIVE TESTS AND ERGONOMICS: I owned a KW2000A, this rig's 
predecessor, for many years, using it for mobile and fixed station work. 
Considering it was the first British hf transceiver marketed, it 
performed quite well by the standards of the early '60s. Facilities are 
rather limited though, and by today's standards its performance is poor. 
The drift characteristics are poor, and many examples show bad local 
oscillator pulling on speech and cw transients. The transmitted quality 
at best was quite good though. After a while the vfo mechanism appeared 
to acquire square ball bearings, although the mechanism in the 2000B is 
much better. It is well designed ergonomically, but the anode tuning or 
loading control used to rotate slowly when I was mobile, and required 
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constant retuning! The review sample, measured very recently, drifted 
noticeably, and frequency pulled around 150Hz on _ speech transients. 
After 10 minutes, both the pre-selector and the anode loading needed 
readjustment as the rig warmed up. 

Despite the subjective performance being rather poor now, I must 
admit that thousands of users, myself included, have worked a lot of dx 
over the years with the model, both mobile and fixed. The reproduced 
audio quality was poor, with marked distortion, and very limited audio 
power, although the psu speaker was reasonably efficient. It is 
unfortunate that the rig covered only 600kHz on the 28MHz band, and 
omitted a sizeable chunk of 21MHz. It is worth noting that KW Tentek 
Ltd. can still offer full servicing facilities on KW products. 


LABORATORY TESTS: The rf sensitivities did not measure too well, 
although it was by no means the poorest receiver. The reciprocal mixing 
performance measured well, better than a synthesiser rig , but many 
valve/analogue versions were better. The rf intercept point was not too 
good, around 20dB worse than many modern sets, but the performance 
showed no deterioration even very close to the carrier. SSB selectivity 
measurements were excellent down to -70dB, The first local oscillator 
had some slight sprogs in its sidebands. After careful setting up, the 
S meter gave only 17dB difference between 1 and 9. Product detector 
distortion was very poor, causing the audio to sound rather scratchy, 
and output power was rather limited too below to W even into 40hms. 

The KW2000B has a reputation for drift, so shortly after switching on 
we set up 3.7MHz and carefully peaked all controls and then immediately 
reduced power to 5W. A drift of 1kHz was noted in the first 10 minutes, 
an extra 650Hz in the next 10 minutes followed by a continuous drift of 
40Hz per minute. After a long warm up, we raised the power suddenly 
from 5 to 100W and back several times, noting an average pulling of 
150Hz plus additional slow drift. We then took two tone ip plots on 
28MHz. At 100W pep (60mA_ standing current) we noted just acceptable 
products but high orders fell down quite well. At 25W pep all products 
were much lower and thus very good. At 14.2MHz IPs were slightly worse 
and not really acceptable at full power. Some audio distortion products 
were noted in all the plots. The af/rf plot showed some ripple in the 
i.f. passband with fairly steep filter skirts. 

Carrier suppression was adequate as was sideband breakthrough. 
Ripple modulation on a 100W carrier was fairly poor but by no means the 
worst. The rig achieved around 100W pep for the onset of alc, which was 
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set perhaps a little high. We noted that the rig got quite hot over a 
period , although we did not run full power for more than 10 seconds 
from time to time. We thought that it was fairly robust, and no 
reliability problems or intermittence in operation were noted. The 
instruction manual was quite good although details were rather lacking 
concerning the sockets on the rear. 


CONCLUSIONS: I must admit to being somewhat disappointed with this rig, 
although it has to be remembered that it was built to a price at the 
time. Thousands of them were sold in the '60s, and many are still in 
use. If you can buy one very cheaply to get going on the hf bands then 
the rig is worth considering, but you will have to retune it constantly 
(or everyone else will have to!). I must admit that I cannot remember 
my old 2000A drifting so much, although I had problems with vfo 
assembly, and with the anode tuning control being rather loose. The 
Yaesu FI200 would be a better bet secondhand, provided that you can 
overhaul it yourself. Although I have criticised the rig somewhat, its 
design was reasonably advanced in its day, and the rig has _ been 
responsible for thousands of amateurs coming on from rare locations all 
over the world. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


28 . 55MHz -116dBm 
21.3MHz -115dBm 
14.15MHz -116dBm 
7 .O5MHz -116dBm 
1. 9MHz - -119dBm 


Selectivity: bandwidth for given level drop 
6dB 2.3kHz, 60dB 4.0kHz, 
40dB 3.4kHz,  70dB 4.1kHz. 

Reciprocal mixing, ssb: 

-105kHz offset 101dB 


+50kHz 100dB 
+20kHz 98dB 
+10kHz 95dB 
+5kHz 84dB 
S meter: Sl -90dBm 
S9 -73dBm 
SSB product detector distortion: 5% 
Maximum audio output power: 4ohms 1.9W, S8o0hms- 1.3W. 


Calculated intercept point, S5 method: 
+110/+220kHz spacing ~-10dBm 


+51/+102kHz -18dBm 
+20/+40kHz -18dBm 
+10 /+20kHz -17dBn 
+5 /+10kHz -15dBm 
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Marconi CR100 | 


FACILITIES: Frequency coverage 60kHz to 
and cw (not really satisfactory on 


HF receiver 


30MHz in six bands. Modes: a.m. 
ssb). Tuning: dual concentric 


tuning knob with fine and coarse tuning frequency adjustment (geared). 


Front panel controls include rf gain 
gating level (naval versions only), sele 
band change rotary, mode switch (man 


, radar interference suppression 
ctivity switch (five positions), 
/age with/without bfo and off 


position), antenna trimmer, bfo pitch, and audio gain. Frequency 


display: fairly long horizontal scale 
scale with cursor marks and pointer. 
sockets. 

Back panel: antenna input, two te 
high Z terminal (unbal by connecting to 


with pointer and separate round 
Two quarter inch headphone jack 


rminals for 100ohms balanced and 
earth terminal and one bal with 


other bal earthed), terminals for 600ohms audio out (balanced) and 3ohm 
loudspeaker feed. Ministry type mains socket. Noise limiter on/off 


switch underneath top panel. Set has 
i.f. No built in speaker. 


SUBJECTIVE TESTS AND ERGONOMICS: This 
heavy, and was designed around 45 years 
near as good as either the BRT400 or 


two tuned rf stages, and 455kHz 


set is rather large, extremely 
ago. Its ergonomics are nowhere 
the AR88D. The two-speed tuning 


mechanism though felt quite reasonable, and allowed one to fine tune 


quite easily. The set drifted badly a 
Its advantage is that it can tune right 


t hf, but was not too bad at lf. 
down to lw, and a.m. quality is 


quite reasonable, but drift makes cw and ssb reception hopeless on the 


top frequency range, 11-30MHz. Five 


selectivity positions are quite 


useful, but selectivity itself is not particularly sharp. The set was 


quite lively right across its range, all 


owing many dx broadcast stations 
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to be received at hf. Whilst a.m. audio distortion was acceptable at 
middle frequencies, it was rather poor at lf. Available output power 
was also very limited, and a 4ohm speaker is virtually essential. 


LABORATORY TESTIS: RF sensitivity at 1f and hf on a.m. measured 
surprisingly well, and was actually better than some modern receivers. 
RF intercept point at wide spacing at 3.7MHz measured surprisingly well, 
and even at 20/40kHz spacing it was not too bad. On lw and mw it could 
cope with fairly weak signals quite close to extremely strong ones 
without too much of a problem, because the rf tuned circuits have quite 
a high Q. On the 28MHz band though, the rf circuits are much wider, and 
so rfim performance was similar to that fairly close in on 3,7MHz, but 
nevertheless satisfactory. 

Image response was rather poor at only -29dB at 28MHz, but was much 
better at 1f. Reciprocal mixing was extremely awkward to measure 
because of drift and various intrusive noises, but the oscillator seemed 
to be acceptable, although the noise floor was only fairly reasonable. 
Frequency response on a.m. with the widest selectivity position was 6dB 
down at 80Hz and 2.4kHz, and 21dB down by 5kHz, which is frankly not 
wide enough. The next selectivity position was 6dB down at 1.9kHz, and 
reproduction was rather muffled. Distortion on a.m. with lkHz 
modulation/90 per cent depth was typically just under five per cent, but 
1f distortion at 80Hz was very poor, averaging around 14 per cent. With 
careful twiddling of the rf gain control, distortion was reasonably 
similar up to just below OdBm input. Maximum audio output power for 10 
per cent distortion was around 1W into 4ohms. 


CONCLUSIONS: Many might say this rig could be used as a doorstop with 
the useful facility of having a tuning capability on short waves. I was 
slightly disappointed and yet it was fascinating to spend an hour with 
it on the bands. If you want a receiver just for short wave listening 
to a.m. broadcasts, then it might do, but be careful to avoid a hernia. 
Secondhand samples are usually in very poor condition, and are almost 
worthless, but just the odd one could be worth having. 
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Microwave Modules 


70, 144 and 432MHz transverters (older models) 


FACILITIES (common to all): All earlier models are supplied ina 
diecast box painted in black with miniature feet. All have four 
interconnection sockets, two each at i.f. and rf. These are arranged 
for tx/rx transceive with an independent output for rx only at i.f. 
whilst rf output on the end socket is also transceive but the rx input 
can be diverted to a second socket, normally left unconnected. The 
power supply socket is a locking five-pin 270 degree DIN with pin 
connections for 13V dc input +/-, and external ptt input. All the rf 
sockets can be BNC, S0239 or N type to special order. 

Later versions have internal preset tx input drive controls, but 
earlier models employed a fixed input attenuator and a preset which gave 
far less sensitivity. The manufacturers can supply modern versions with 
higher sensitivity for most modern rigs to special order, normal models 
requiring between 5 and 300mW or so for full output. 

RF sensing was not originally built in, but the facility was added 
some years ago to most models. 


MMI70/28: Requiring an input between 28.025 and 28.5MHz to cover the 
70MHz band, this model was carefully aligned by us and had an input 
noise figure of 2.5dB, and 19dB gain in the rx section. RF intercept 
point measured -20dBm. The bandwidth was very wide which is a 
disadvantage, and some spurii from Band II fm broadcasting can be heard 
in band unless a high Q brake is inserted in the antenna lead. The tx 
section gave an acceptable two tone ip performance at 11W pep, although 
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high orders did not reduce quite rapidly enough. Performance improved 
noticeably at 4W pep. 

I used one of these transverters on 70 MHz until recently and 
performance has been reasonable, although an external bandpass filter in 
the antenna lead was essential in the London area. The front end was a 
little sensitive to blowing up and has had to be replaced twice because 
of radiation from other antennas getting back in, but this is partly my 
own fault! Drift characteristics were acceptable and _ transmission 
quality was only criticised when I switched in the MM 70MHz linear which 
was not too clean. 


MMT144/28: This model was originally supplied with BNC sockets, but 
there has been demand more recently for S0239s (much to my chagrin). 

The review sample has been in use for around three years and is the high 
sensitivity version which can be used successfully with the latest low 
output drive Icom and Yaesu hf transceivers. Noise figure is typically 
2.2dB, and overall gain around 30dB. The rx bandwidth is typically 
-12dB at +/-5MHz ref band centre; unfortunately the rf preamp is much 
wider. TX intermodulation products, developed at 12.5W pep, measured 
quite well for third, but higher orders did not fall down fast enough. 

At 4W pep the per formance was somewhat better but still not really good 


A dB MM70/28 +10dBm in, 10Wpep out 22/2/85 
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enough. At 1W pep the higher orders fell down much more quickly and I 
used this power level to drive my Dressler (early 1985). The rf 
intercept point on rx did not. measure too well at -19dBm, and most 
modern multimodes are far better. 

In practice, now that there is so much activity in London on the 
band, and out of band signals seem to be coming up in strength every 
month, I note quite a lot of rfim products in band. I have to be 
extremely careful when switching in a high gain masthead preamp, for the 
performance is poor if I beam in certain directions. I cannot now 
recommend this model for use in cities, but a secondhand one should be 
good value if you are in a rural area. The circuitry has remained 
almost unmodified for years (see new model MMT144/28R). 


MMT432/28: The very original version of this transverter did not 
incorporate any upshift facilities for repeater or Oscar working. For a 
while, a model was available with 1.6MHz shifts on tx/rx which were 
enabled by a combination of shorting various pins together on the 
five-pin socket, later models being fitted with up and down switches for 
rx and tx shift. A 2MHz shift model has been made available to extend 
the coverage from 432-434MHz up to 434-436MHz, thus giving an Oscar 
facility, although most prefer to use the normal 1.6MHz shift model. 
The sample reviewed was wired up to transceive at i.f. and rf out. RX 
noise figure was 2.6dB and overall gain is normally around 30dB, with rf 
intercept point typically at -20dBm which is not really good enough. 
The crystals averaged around 4kHz off frequency and slight drift is 
noticeable. 

A problem was noted in attempting to correct the frequency error in 
that the crystal would then not take off when the rig was switched on 
again. This has been noticed in a number of MM transverters, including 
avery old 144MHz model that I use for driving my 2320MHz equipment. 
Two tone tests on tx at 10W pep showed fairly high third order IPs with 
high orders not reducing particularly rapidly. The performance did not 
improve significantly at lower output PEPs. 404MHz breakthrough on tx 
was very low at -75dB (ref 10W), 2F1+F2 (460MHz) at -40dB, and 3F1+F2 
(488MHz) was below -70dB. I suggest that the 460MHz product needs 
watching if you are on fm as you will be breaking into uhf pmr! 

Another model, MMT 432/144, has been available, supplied with a 15dB 
power attenuator to enable a 144MHz rig to be transverted to 432MHz, 
repeater upshifts being included. Frequency accuracy is none too good 
and requires correction every now and again. RX input intercept point 
is similar to the 432/28 model, but system noise figure is typically 
around 1dB inferior. Many users have reported interference from out of 
band signals including tv and. band II fm due to _ spurious 
intermodulations and LO harmonics etc. Nevertheless, this model serves 
a useful purpose and a 432MHz bandpass filter used to be available from 
MM for this model which rejected spurii quite well. 


CONCLUSIONS: Whilst these models have performed a useful service to 
radio amateurs for over a decade, the performance now is not competitive 
and desperately needs updating for modern requirements. Prices have 
been reasonable but some users have criticised after-sales service. I 
have not had particular problems with my own units but have treated them 
with loving care and have been prepared to give them the odd tweak now 
and then. When underdriven and carefully used, they have given some 
superb dx and normally I have not been criticised for spreading. 
Secondhand samples should be quite a good buy, but there are now many 
alternatives being introduced which have a better performance. 
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Microwave Modules MML 


144MHz MML 144/100S and LS Solid state linear amps 


FACILITIES: Frequency band 144-148MHz. Suitable for all normal modes. 
Nominal output power 100W max, input drive pwr specified as 1 or 3W in 
for model LS, and 10W in for model L. RX preamp included. Switches for 
preamp on/off, linear on/off and fm/ssb, and 1 or 3W input or off on LS 
model, and just master pwr on/off on S model. Four LEDs indicating 
preamp on, pwr amp on, master pwr on and tx. Back panel: S0239s for rf 
in/out, other sockets to special order. Phono socket for ptt control, 
captive 13V de heavy current pwr leads (some earlier models had 
ridiculous DIN sockets for these), fuse on back panel. Large heat sink 
across top for solid state pa, four small feet underneath. Both models 
have rf sensing built in, hang time very short for fm and around lsec 
for ssb. (now variable). 


SUBJECTIVE ‘TESTS AND ERGONOMICS: Although both these models have their 
input and output maximum powers specified by the manufacturer for fm and 
ssb etc, it has to be said that in my experience the specifications are 
too optimistic for the linear mode. The LS model specified at 1 or 3W 
maximum drive can be grossly overdriven with these powers on ssb, 
resulting in much spreading caused by intermodulation products. The 
problem with both models is that the average amateur tends to use them 
with a rig with an output specification which is compatible with that of 
the linear's input, but in practice most 10W rigs give at least 13W pep 
output, which compounds the problems. If the S model is driven with 
around 5W pep, it should achieve at least 70W pep output, only 1.5dB 
below its spec but so much cleaner. The rf sensing circuitry was much 
too insensitive on all early models for ssb, requiring you to keep your 
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voice bellowing all the time to hold it on tx, but recently the 
manufacturers have increased sensitivity so that a few tens of mW is all 
that is required to pull them over to tx. Hold time is now variable 
from instantaneous to several seconds. The hard switching ptt line, 
however, is to be highly recommended for use with ssb and cw, for the 
actual attack to tx causes clicks on speech, and you may miss the odd 
opening transient of a word. 

- The linears work very well under mobile and base station operation, 
and the rx preamp is good, although the bandwidth is too wide. It can 
hot up many a deaf rig quite successfully. You will need good 
ventilation if you are using these amplifiers on fm, although the heat 
sinks are very effective. You will also need an extremely good power 
supply of say 15A capacity. Some stations have reported rf feedback 
problems caused by radiation from power leads either into the 
transceiver, or even into the power supply. I recommend you to twist 
the power leads round and round each other quite tightly, and a few 
turns around a ferrite ring very near the amplifier can sometimes work 
wonders. If the amplifiers are looked after and properly driven 
(without being overdriven) they should be quite reliable, but if you 
mistreat them you will have trouble. When you are running high power, 
ensure you have a good swr and a reliable antenna connection. 
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LABORATORY TESTS: The MML144/100-LS gave a very poor overall 
performance on tx at anywhere near its full rated drive from a good two 
tone source. Worst product noted was -13dB third order on one side, the 
products being highly asymmetric. Higher order products were much higher 
than they should have been. At low input drive levels high order 
products were still poor, although low orders improved a lot. We 
checked for in/out linearity with a single carrier, and what can I 
possibly say about a linear which gives 85W output for 1.5W input on its 
3W position, whilst 3W in gave 95W out, for the compression at this 
point was very considerable? Comparing 3W in with 300mW in showed 2dB 
compression at a higher level, but this was clearly not the whole story. 
Input swr was acceptable on both input powers. The through loss with 
the linear switched off was a mere 0.4dB. We noted that the linear gain 
reduced again for very low throughput levels, showing some crossover 
distortion. . 

In early 1985 we remeasured the 100-S (another sample) and 5W pep 
input gave a reasonably clean 70W pep out. 10W in gave 100W out, but 
the products were not acceptable at -19dB third order. At lower input 
levels the high order products were still too high, but they would be 
acceptable unless you had several local stations on the band. Input swr 
was adequate. The original sample tested gave 80W output for 5W in, 
thus showing some sample variations. Suffice it to say, that I 
recommend no more than 5W pep input drive, the original sample 
developing some horrific intermodulation products at 10W input. 

Both the preamp sections were virtually identical. The gain is 
typically around 13dB and spread broadly across the band, the 3dB down 
bandwidth being very excessive at 25MHz, 10dB down being wider than 
50MHz bandwidth. This could cause problems to some rigs having a wide 
open front end. Noise figure measured around 2.3dB including the loss 
of the input relay, and this confirms that most receivers will have a 
welcome sensitivity improvement with it. The rf intercept point 
measured very well, and similar to the separate MM preamps. 


CONCLUSIONS: I can recommend only the 100LS model for use with fn, 
unless you get a much better sample than the review one. The 1005S 
version, however, has been very popular, and whilst some (too many) have 
been grossly overdriven, they perform acceptably in most situations when 
driven very carefully. I can therefore recommend the 100S, but with the 
cautions noted. See review for re-test results on MML144/100-S. 


_ 
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Single carrier linearity results: 
Drive level MML144/100S MML144/100LS 3W input 


10W 100W a 

5W 80W e< 

3W bib 95W 

1.5W -@ 85W 

1W 25W -- (90W on 1W input) 
300mW -< 15W 


Input vswr: MML144/100S: 1.4:1 
MML144/100LS: 1.4:1 on 3W position, 1.2:1 on 1W position. 
Two tone tests, outputs and intermodulation: 


MML144/100S 10W pep drive MML144/100LS on 1W 

gave 90W pep with: input: 

3rds at -12dB worst 3rds at -13dB worst 

5ths at -23dB " 5ths at -25dB " 

7ths at -34dB " 7ths at -29dB " 

9ths at -36dB " 9ths at -35dB " 

5W pep drive gave 75W pep 0.5W pep drive gave 45W pep 
with: with: 

3rds at -22dB average 3rds at -26dB average 

5ths at -30W " 5ths at -36dB 

7ths at -40W " 7ths at -36dB ms 

9ths at -47W % 9ths at -38dB " 

1W pep drive gave 25W pep 100mW pep drive gave 6W pep 
with: with: 

3rds at -24dB average 3rds at -28dB average 

5ths at -34dB " 5ths at -31dB if 

7ths at -45dB " 7ths at -36dB " 

9ths at -48dB iH 9ths -43dB a 


at 
Current drawn at full output, single carrier: approx 12.5A 


PREAMP TESTS (same rf preamp on both versions) 
Calculated intercept point: +1dBm 

Peak gain: 14dB at 144MHz 

Through loss: 0.4dB 

Noise figure: 2.3dB 


230 


EQUIPMENT REVIEWS 


Microwave Modules MML144/200S 


144MHz solid state linear amplifier 


FACILITIES: Frequency coverage: 144-146MHz (UK model). Modes: all 
normal modes used on the band. Nominal input drive requirement 
switchable, 3/10/25W. Output pwr max 200W. RF sensed (hold time 
instantaneous or one sec approx) or hard ptt changeover. 50ohm S0239 
socket for rf in, 50ohm N for rf output (other sockets to special 
order). Phono socket for hard ptt, two thick wires for 13.8V de supply. 
Switch under chassis for input pwr setting. Front panel: overall 
master switch on/off, tx on/off, preamp on/off, fm/ssb (hold time). 
LEDs indicating selected input pwr_ range, and general. status 
indications. Ten LEDs to indicate output peak pwr. Enormous heat sink 
across top. Four small rubber feet underneath. Maximum current drawn 
30A. 


SUBJECTIVE TESTS AND ERGONOMICS: It was a splendid idea to provide this 
model with input switching which allows it to be used with rigs with 
varying output capability. An extra driver stage is incorporated for 
the 3 and 10W input positions, whilst on the 25W position the input rf 
is taken directly to the power splitter for the twin pa devices. The 
ergonomics are superb, and you have a constant reminder of the input 
power selector position and output power with the front panel LEDs. You 
should have no trouble with the rf sensing circuitry as it is quite 
sensitive, but I strongly recommend the use of hard ptt for ssb and cw 
to avoid continual dropping out. 

It seems there is inadequate decoupling on the dc power leads. I 
suggest a really heavy duty ferrite ring near the amplifier around which 
the power lead should be twisted before going off to the power supply, 
which may also need some extra decoupling. This should reduce any 
tendency to rf feedback problems. After due consideration of the test 
results, I suggest that you should use the 10W position for rigs giving 
2.5-5W, and the 25W one for 10W nominal rigs, which usually give up to 
15W, to avoid overdriving on ssb, in order to avoid splatter. For fm 
use, you can use the next position down provided that you do not exceed 
the input rating. Unfortunately, the linear has rather a high low level 
gain and shows quite a lot of compression on full drive on the 3 and 10W 
ranges. 
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The manufacturers have omitted a high current fuse as this would have 
dropped too much voltage on maximum current demand, but nevertheless I 
recommend an in-line fuse for safety; this is particularly important for 
mobile installations. You will have to check that your mobile antenna 
will take the power incidentally. 

The preamp on the review sample employs a GaAsFet, where the gain is 
much too high. Many rigs would be overloaded if the preamp is switched 
on and the rig is used in a home installation with a _ large antenna 
system. 

We carried out a lengthy test with a reliable station around 35km 
away receiving me at 73dB over noise. With the TIS711 driving into the 
25W input and drive reduced to 10W, the output was said to be 
surprisingly clean, and no more than +/-5kHz for total disappearance of 
signal. At 15W drive (approx 180W out) the signal was wider and just 
acceptable, but at full drive only 0.5dB more output was achieved, and 
transmission began to sound rough across the centre, although spreading 
was regarded as poor. This shows that rigs giving 10-15W output should 
be used with a 25W input switched position, and there is no point 
whatsoever in driving at more than 15W pep. 


LABORATORY TESTS: We interconnected the linear with a Trio TS711 as a 
driver, and used suitable attenuators to regularise the source 
impedance. Single carrier tests on the 3W range showed that only 1W in 
gave a hefty 140W output, whilst 2W added only 55W to give almost full 
rated output, 3W only giving an extra 10W out. On the 10W range, 1W in 
gave 40W out, whilst 5W gave 140W out, again showing some non-linearity. 
The input swr seemed to be quite good with linear on tx (never worse 
than 1.33:1). Two-tone tests showed that at 2W in (3W range) 200W pep 
was given, with the third order products averaging at -21dB which is not 
too good. Higher order products were all rather high. With 3W input, 
third order products degraded to -17dB which is unacceptable, and higher 
orders were definitely unacceptable. We then tried 2W on the 10W range 
and at 90W pep output, low order products were acceptable, but again 
high order products were higher than they should have been. 

The received preamplifier had excellent sensitivity, but the 
bandwidth was much too wide, an average of 10dB gain being noted at both 
120 and 170MHz, and there should have been a high Q circuit in the 
output to improve on this. The rf intercept point measured very well 
though, but you have to bear in mind the high gain which will greatly 
deteriorate your receiver performance in this parameter. We noted a 
throughloss varying from 0.4-1dB dependent upon matching considerations. 
The through swr (tx and rf preamp off) was 1.33:1 which is acceptable. 
On the 25W range, 10W input gave 145W out, 15W gave 180W out, and 20W 
gave 200W out. 


CONCLUSIONS: If one keeps to the 25W input position, and drives this 
linear sensibly it will give an impressive performance and should not 
cause too much spreading. I am concerned, however, that the booster 
stage used for the 3 and 10W ranges is not too good, although totally 
adequate for fm. The linear can be recommended as a most useful 
product, but please note all the cautions mentioned. We checked a 
second sample obtained direct from MM at the last moment and unfort- 
unately this was appreciably worse, both in the lab tests and on the 
band. A number of stations severely criticised the poor spreading 
performance. 
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Microwave Modules MMT144/28R 


2M transverter 


FACILITIES: rf 144/146MHz, i.f. 28/30MHz, tx power 25W, rx gain 21dB, 
i.f. input level -6 to +25dBm for full output, user variable. Front 
panel: dc on/off, rf sensing hold time variable knob 10mS to 2S, three 
position switch for simplex/repeater/reverse repeater with built in 
600kHz shift. Row of LEDs giving output power level. 

Interconnections: rf on common S0239, i.f. in/out on separate 
S0239s, five pin 270 deg din for 13.8V de +/- and external ptt input 
override. External accessible preset for i.f. input drive level. New 
style larger metal cabinet with smart carrying handles on front. Other 
in/out sockets to special order, including bne or N type. 


SUBJECTIVE TESTS AND ERGONOMICS: This very new MM product is completely 
compatible with the older model, but is aligned to give up to 25W pep 
ssb or fm power output. RF sensing is far more sensitive than before, 
and only 1mW input at 28MHz is easily sufficient to switch the 
transverter to tx. Variable tx hold time allows instant break in 
operation or immediate return to rx on fm, or it can be set for a much 
longer hold time, and stays over on ssb for an adequate time. Power 
output LEDs are very useful indeed for one can see the moment that the 
transverter is being driven into alc. 

MM have radically changed the tx section from their old design with a 
completely new higher power pa and driver, and an alc loop feeds back 
from the pa output to a pin diode attenuator on the i.f. input. This 
alc allows the input to be overdriven by 10 to 20dB provided maximum 
input power of around 300mW is never exceeded. The output power at 
which alc operates can be adjusted with an internal preset. External 
ptt gives immediate changeover, both to and from tx. The built in 
switchable repeater shift allows either of two separate internal 
crystals to become the local oscillator, and this is particularly useful 
if you want to use fm from a main hf rig, especially if the latter does 
not have two VFOs which can be split between tx and rx on the required 
frequencies. Variable i.f. sensitivity allows the transverter to be 
used with almost all available rigs, including even those with extremely 
low level transverter output drives. 

The reduced rx converter gain is far more appropriate for most modern 
receivers, and in practice there will be less of an overloading problem 
on the main receiver, especially as the transverter's input rf intercept 
point seemed better than that of the old model. RF input sensitivity 
seemed good, and I did not notice more than a minute improvement in 
sensitivity when I switched on a muTek masthead GaAsFet preamp, showing 
the input noise figure to be as good as is necessary. There was far 
less interference in the band caused by intermodulation products from 
out of band signals, and so general received quality was better. 

I received many commendations from amateurs about the excellent 
transmitted quality, especially when running this transverter at a low 
power level, which was just sufficient to drive my 4CX350A linear. I 
used the Trio T1TS830S as a driver, which was itself very clean, one 
station reporting that my transmission was only 4.7kHz wide, which 
included the width of the station's rx i.f. filter. Transmissions 
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seemed stable, and no problems were experienced. Having set up the 
transverter to give 1.5W output with a 20dB external attenuator in line, 
I then removed the attenuator and thus drove the transverter well into 
alc. Output quality again seemed to be very good, although rather 
wider, but no worse than average. 


LABORATORY TESTS: The receiving section employs a GaAsFet for the rf 
stage, and had a noise figure of just over 2dB, which is excellent. RF 
input intercept point measured at around -13dBm, some 7dB better than 
that of the old model, but perhaps 10dB short of a desirable figure. 
The overall bandpass characteristics show the passband to be a little on 
the wide side, but acceptable, and overall gain was maintained 
teasonably well across the band with just a small drop off either end. 

Two tone transmitter tests revealed a superb performance at low 
levels, very good at 10W and acceptable up to 25W, although I would 
prefer to see alc backing power down to 20W maximum. Very slight 
breakthrough was noted on the output at five times the i.f. and also 2 
x LO minus 3 x i.f. but the review sample was a very early production 
one, and later ones hopefully will be improved, rf harmonics on the 
output also being a little high. The crystals took a few minutes to 
achieve stability, but after the warm up period there was very little 
drift unless the rig was giving continuous full power on fm for example, 
and even then the worst drift was around 400Hz from cold to continuous 
operation after several minutes. The transversion frequency accuracy 
was generally within 500Hz, including that of the repeater crystal. 


CONCLUSIONS: One of the best products that Microwave Modules has 
produced for some time, and it replaces an old model which is now rather 
long in the tooth. Although I was very pleased with its overall 
performance, I would have expected the rf intercept point to have been 
better on the receiver, and it is a pity that there is no alc feed to 
return to the hf exciter. Provision of an alc loop is an advantage, and 
the rx ring diode mixer and lower overall rx gain contribute to the 
improved rx converter performance. The new appearance is a complete 
breakaway from their older diecast box styling, and bodes well for the 
future. Ergonomics and facilities are also far better, and _ so this 
model gets a warm recommendation. 
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Microwave Modules MMT1296 


SSB transverter 


FACILITIES: Frequency coverage: 1296-1298MHz for 144-146MHz i.f. 
144MHz connections transceive or separate (rf drive input on S0239, 
independent rx output on BNC). 1296MHz output on N type, rx in on BNC, 
can be linked to pin diode rly output BNC allowing N type to be 
transceive. Five-pin locking DIN socket for 13V dc +/- and ptt short 
for tx connections. Two LEDs for pwr on and tx. Supplied in double 
diecast box, one section with tx board and one for rx and local 
oscillator with boxes permanently interconnected. 15dB 10W pwr 
attenuator supplied with S0239s in/out to allow use with 10W rigs. 
Alternative sockets available to special order. Int preset for setting 
rf drive level. 


SUBJECTIVE TESTS AND ERGONOMICS: In contrast to the SSB Products model, 
the MMT 1296 includes no switches and is very basic. It requires around 
300mW rf drive to reach full output. I used one of these models for 
some years, and although it performed well, there was one marked 
problem, that of grossly excessive rx gain which was particularly 
ridiculous when I added a masthead preamp. Frequency stability was only 
just acceptable in the short term, but from day to day beacons came up 
as much as 3kHz different. The rf sensing was not used, but having 
heard many, it is not quite sensitive enough, so I strongly recommend 
the use of hard ptt. Although the model is rated at 2W output, I 
received many complaints of spreading at this level, but it was 
acceptable when peaking around 1.4W. It is convenient to _ be able to 
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separate the 144MHz output, but for transceive at 144MHz the output is 
normally linked over to an i.f. input socket. The 144MHz drive signal 
passes through an input relay and then a preset pot follows. 

There are two output i.f. stages after the rx mixer, and surely one 
of these should be omitted. The 15dB attenuator is intended to reduce 
the rf drive, and it is because this is also in circuit on rx that the 
manufacturers put in extra gain to overcome the loss. They should have 
put the attenuator internally in the tx path only, which would have 
greatly improved rx intermodulation performance. Earlier models had a 
fairly poor input sensitivity, but the latest ones are greatly improved, 
having a GaAsFet in the front end. This model has been responsible for 
introducing many to the band, and very many are in use. 


LABORATORY TESTS: The rx section had a stunning 44dB gain from 1296MHz 
in to 144MHz i.f. output, and this is grossly excessive, even 
considering that it has to overcome the 15dB pad loss. Input noise 
figure measured out at approximately 2dB, but input rf intercept point 
was difficult to measure, as the input/mixer stages were rather 
non-linear between low and high levels, calculated figures varying from 
-28 to -18dBm. I am not sure whether this is due to mixer input 
characteristics, the GaAsFet circuitry, or excessive 1.f.gain. The 3dB 
down bandwidth points were at 1292 and 1299MHz, 20dB gain loss being 
reached at 1284 and 1308MHz, which is excellent, showing a very high Q. 
A recent review sample was far more stable than my old one, and 
transversion accuracy was within 1kHz. Some temperature drift was noted 
over a period. 

Two tone tests through the tx section showed that compression began 
for outputs in excess of 500mW, and at 2W output compression was 
extremely marked, although intermodulation products at 2W pep were not a 
severe as one might have expected, this situation being common to many 
microwave systems. At 2W pep, the third order products were at -22dB, 
but higher orders were not too good, as they did not fall rapidly 
enough. At just below 1.5W pep output, output products measured very 
well, third order being -31dB, with higher orders reducing fairly 
rapidly. Having set a single carrier at 1W output, we noted various 
output products, (2xIF+LO) measuring only -24dB, which is much too high. 
The LO breakthrough at 1152MHz was around -22dB, but it drifted to as 
low as -35dB, dependent upon temperature drift etc. The output image at 
1008MHz was rather high, but after considerable realignment we reduced 
it to -34dB, with LO breakthrough at -40dB, and the 144MHz im product at 
-45dB. The main alignment errors were found in the mixer symmetry. I 
emphasise that you should not twiddle with presets unless you have a 
spectrum analyser. We checked the single carrier compression 
characteristics and noted 2dB compression at 1W out, and 8dB at 2W. The 
absolute maximum saturated output power was 2.05W (rather a close 
shave!). We noted 800mA current drawn at 2W out, rather higher than 
MM's specified 500mA. Below 500mW output, linearity was excellent. 
144MHz breakthrough from input to output was at a level of just below 
imW, which is a little high. I strongly recommend the use of an eme 
interdigital filter if the transverter is used in transceive mode, the 
filter being put in the antenna feed. Power was reduced by 3dB at 1275 
and 1302MHz, rather wider than the receiver. A slight maximum output 
power drift was noted with temperature, the actual tx gain also varying 
slightly with time. 


CONCLUSIONS: Maximum power capability of this unit is rather limited, 
but you can add an SSB Products solid state linear to bring it up to 
10W, but the combined price then exceeds that of the SSB Products model, 
and bearing competition in mind, I can no _ longer recommend purchase, 


236 


EQUIPMENT REVIEWS 


notwithstanding the fact that this model has been very popular. Its 
main problem is that of excessive rx gain, which itself will severely 
limit the main receiver's intermodulation performance, and this will be 
a serious nuisance in a contest. Even so, an MMT 1296 got me many new 
countries on the band for two or three years, but my loyalty now has to 
be elsewhere. 


TEST RESULTS 

Receive converter gain: 

Receive 3dB bandwidth: e 
Receive 20dB bandwidth: 

Receive intercept point (average): 
Conversion accuracy: 
Approximate noise figure: 

Input pin diode etc. loss: 
External attenuator loss: 
External attenuator swr: 
Transmitter sensitivity: 

Input for 2W output: 

Maximum reasonable pep output: 
Breakthrough of input on output: 
LO + 2 x IF product: 

LO breakthrough on output: 


44dB 

1299.5 - 1292MHz 
1308 - 1284MHz 
-25dBm (see text) 
within 1kHz 

] 2dB 

approx 1.5dB 
16dB 

i epee HE 

3mW in/1W out 
approx 300mW 
approx 1.5W 

32dB below 1W 
24dB below 1W 


-35/-22dB ref 1W (see text) 


Total current at 13.8V for 2W carrier output: 800mA (spec = 500mA ) 


Output image: 

RF sensing sensitivity: 
TX 3dB bandwidth: 

TX/RX changeover method: 


-41dB ref 1W 


12mW (0.5W into external attenuator) 


1275 - 1302MHz 
RF sense/ptt 
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Mirage B1016 and B3016 


144MHz solid state linear amplifiers 


FACILITIES: Frequency range: 144-146MHz (UK model). Modes: ssb, cw, 
fm, rtty etc. Input/output pwr specification 10/160W (B1016), 30/160W 
(B3016). RF sensing or ptt changeover, built-in rf preamp. Front 
panel: three up/down switches for tx enable on/off, rf preamp on/off 
and fm/ssb (switches hold time from instantaneous to variable, preset on 
side cheek to adjust this). Two LEDs giving tx and rx status. Four 
small feet underneath and massive heat sink across top. Rear panel: 
$0239 sockets for rf in/out. Very heavy duty 13V dc pwr leads 
(captive), int 35A fuse, phono socket for ptt (short for at Six-pin 
accessory socket for optional RC-1 remote switching head, which allows 
the linear to be operated remotely. Solid state pa, B1016 model having 
an additional stage of amplification. 


SUBJECTIVE TESTS AND ERGONOMICS: The B3016 model has been in use in my 
shack for some two years, giving totally trouble-free performance on fm, 
although it has also worked on ssb very satisfactorily. It delivers a 
massive output of around 180W, which gives me 100W at the antenna. The 
front panel controls work smoothly and no intermittences have occurred. 
Measurements were made on the B1016 two years ago, showing it to give a 
good performance; it was then considered the best solid state linear 
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available. The preamp as supplied gave an acceptable performance, but 
careful tweaking improved the noise figure, and narrowed the bandwidth, 
peaking gain at 145MHz. The US model is designed to cover 144-148MHz. 
The linear has a_ thermal cut-out facility which returns the unit to 
through-mode if it is overdriven, but I have never known this occur. 
Note that you will require around 24.5A maximum for this model. The 
B1016 required 5W pep input, and no more, to give an acceptable clean 
output of around 160W, so it shows the usual manufacturer specification 
failings. 

In practice the B3016 gives an even better performance but again I do 
not recommend more than 15W pep input if the output is to remain 
acceptably clean. Since the average 10W ssb rig gives a lot more, the 
B3016 is clearly the model to go for. The rf sensing circuits work very 
well, the B3016 for example requiring only 0.5W to pull over to tx, and 
this sensitivity should be adequate for ssb, also hard ptt is obviously 
to be preferred. 


LABORATORY TESTS: The B3016 model was just checked at 10W pep input, 
the output being 90W. Intermodulation performance measured well for low 
orders, although high orders did not quite go down fast enough. After 
adjustment, the rf preamp gave around 12dB gain in the middle of the 
band, and its bandwidth was 22MHz for unity gain which is better than 
some other products. The sensitivity measured well after adjustment. 

The B1016 for 10W input on fm gave 180W output at 24.5A. 5W in 
though, gave 160W out, thus showing considerable compression at the 
higher level. 1W input produced 43W output, showing good linearity at 
low levels. The input swr measured well at 1.2:1. A throughloss of 
0.5dB was noted which is perfectly acceptable. At 10W pep input from 
two equal tones, the output of 180W pep gave third order products of 
-14dB which were totally unacceptable, higher orders not falling down 
particularly fast. At 160W pep output the lower orders improved 
dramatically becoming just acceptable, but higher orders showed 
insufficient improvement. At 50W pep output there was a noticeable 
improvement especially for low orders. 

The B1l016 rf preamp gave just over 10dB gain in the middle of the 
band, unity gain being reached at +/-14MHz approximately. RF intercept 
point measured very well averaging at +5.5dBm, which is likely to be a 
lot better than any rigs used with it. The preamp noise figure was 
approximately 3dB; adequate, but many others are better. 

The B3016 model gives an acceptable performance on all modes provided 
sensible input drive levels are not exceeded. Iwo tone intermodulation 
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tests showed that the addition of a driver amplifier degrades the 
performance quite noticeably, and so the B1016 whilst being eminently 
suitable for fm, will only just give an adequate performance provided 
the input drive levels are kept well down. In no way could I possibly 
advocate driving the B1016 with a 10W pep input, as other band users 
will be severely critical about the spreading that would result. I 
suggest the model would be adequate for use with rigs such as the FT290 
running at no more than 3W pep, and this gives such a good example of 
how solid state amplifier specifications are totally unrealistic in 
general as far as ssb use is concerned. Once again, the overall gain is 
far higher than it ought to be. 


CONCLUSIONS: When these linears were first introduced some years ago, 
they were the best solid state ones available in the UK, and the B3016 
version was quite popular. Not only has the price increased so much 
with the $/£ exchange rate variations, but competition from BNOS and 
from the Microwave Modules MML144/200S shows far better value for money. 
You may well see these models occasionally on secondhand markets, and 
when the price is right they are certainly worth considering. The B3016 
is my clear favourite of the pair for its reasonable performance on ssb. 
The remote control facility would allow you to put the linear remote 
from the main transceiver and could be most useful for mobile 
installations. In terms of security it would also allow you to put it 
under the seat provided there was good ventilation. It should be 
remembered though, that if driven fully, the output on fm would far 
exceed UK licence regulations, and in any case the high output power 
might well burn up many mobile antenna transformers. 


Single carrier results: 
10W drive gave 180W output power 
5W drive gave 160W output power 
1W drive gave 43W output power 
Input vswr: 1.2:1 
Two tone results: 
10W pep drive gave 180W pep output with: 
3rds at -14dB average 
5ths at -32dB . 
7ths at -40dB bl 
9ths at ~-41dB Ht 
5W pep drive gave 160W pep output with: 
3rds at -22dB average 
5ths at -35dB as 
7ths at -39dB HY 
9ths at -40dB if 
1W pep drive gave 50W pep output with 
3rds at -25dB average 
5ths at -36dB " 
7ths at -42dB a 
9ths at -43dB " 
Current drawn at 180W single carrier output: 24.5A 


PREAMP RESULTS 

Calculated intercept point: +5dBm 
Peak gain: 10dB approx at 145MHz 
Unity gain bandwidth: 132MHz to 161MHz 
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muTek TVVF50c 


144/50MHz linear transverter 


FACILITIES: i.f. 144 to 146MHz. rf 50 to 52MHz (52 to 54MHz with 
optional additional crystal and switching). Front panel: five LEDs for 
power indication, one led for on/off with on/off switch. Power socket: 
five pin locking din (press to release type lock, not locking ring). 
Pins accommodate 13.8V dc input, earth, external ptt (high impedance 
allowing greater flexibility), 12V output at low current when switched 
on and, finally, pin with 30ohms on tx to ground, open on rx. BNC input 
socket for 144MHz, S0239 for 50MHz. 

RF sensing also included with long hold time for cw/ssb (hold can be 
removed when only ptt is used). Input drive required: 1 to 5W. Output 
10W carrier and slightly more on ssb. Internal drive preset for setting 
maximum input power to give threshold of alc action from pa. An alc 
loop is provided around the tx section from a directional coupler on the 
output back to an input pin diode attenuator. This coupler also 
provides a signal for the led power indicators. The reverse output from 
the coupler controls the circuit which can shut down the transmitting 
section if there is a bad swr on the output. The rig requires a 13.8V 
supply with at least a 4A capability. 

The receiver uses input noise matched and tuned push/pull BF981s for 
the preamplifier, carefully matched into a bilateral diode ring mixer, 
with an output i.f. amplifier having excellent bandpass filtering. The 
local oscillator is crystal controlled and buffered and, again, 
carefully impedance matched to the mixer. muTek have been particularly 
careful to design very low phase and amplitude noise on the local 
oscillator to assist cleanness in transversion. 

The transmit section uses a 6dB dummy load input attenuator (common 
with rx output) which is followed by a user preset drive control feeding 
into the same mixer as used for rx. The output circuit is in class A up 
to the driver; the pa incorporates transmission line transformers around 
the push/pull devices. TX output is well filtered with a seven section 
network followed by the directional coupler and, finally, the antenna 
relay. - 


SUBJECTIVE TESTS AND ERGONOMICS: When interconnected with a really good 
2M rig this transverter gave a superb performance on both receive and 
transmit. No spurious or harmonic problems were encountered and at 
maximum pep transmissions were reasonably narrow, even when the rig was 
driven into alc. The receive converter gain is just about right to 
preserve an extremely good system rf intercept point, whilst not losing 
noise figure as required on the band. I would have preferred to have an 
additional alc output from the tx for interconnection with many rigs 
having an alc socket, and I suggest that you should operate the main 2M 
rig at well below its normally designed maximum in order to keep 
intermodulation products low. 

Once the transverter has been installed operation is simplicity 
itself, requiring one just to turn it on and interconnect it with the 
main rig. A 28MHz i.f. version should be available by the time this 
book is published, and should cater for drive levels from -10 to +27dBm 
to achieve full output. The receiver should have 20dB gain, around 10dB 
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more than the 144/50 version, thus allowing the noise figure of even the 
poorest hf transceivers to be overcome. 


LABORATORY TESTS: Received noise figure measured at just above 2dB and 
the converter gain averaged around 10dB from 50 to 52MHz, peaking at the 
low end of the band, and falling fairly steeply either side of the band. 
Image response was well down, and local oscillator breakthrough on the 
i.f. output was at a low level. Transversion frequency accuracy was 
within 100Hz which is amazingly good. The input rf intercept point is 
extremely high for a vhf transverter and I cannot conceive of anyone 
having intermodulation problems with this transverter unless they are 
caused by the 144MHz rig used with it. 

The transmit section was tested using two separate 144MHz rigs 
coupled to the transverter with a home-built dedicated high power hybrid 
coupler, the source having very low third order intermodulation between 
the transmitters. Maximum attainable output was 14W pep and the plot 
shows the intermodulation products developed at this worst level and 
they are very reasonable, the two tone carriers being 100kHz apart. 
Results were excellent when the output was checked at a 4W level. Drift 
was taken from switch on over a period of one hour and was only a total 
of 240Hz. Output harmonics measured at very low levels, the 100MHz 
component being -71dB, and the worst harmonic was fourth at -66dB. 
144MHz breakthrough on the output was well down, although it might be 
heard by a very local 144MHz amateur. The local oscillator breakthrough 
on the output was not measurable, ie below -90dB ref full carrier, so 
this rig is unlikely to cause any trouble to nearby Band 2 fm listeners. 


CONCLUSIONS: I have absolutely no doubt that this transverter is 
superbly designed, and is probably the best way of getting going on the 
band. The gain parameters are just about right for the best system rx 
and tx performance, and since it is fairly thin it could easily be 
placed underneath a 144MHz rig for neatness. Strongly recommended and 
good value bearing in mind the superb performance.The 28MHz i.f. version 
is reviewed in the short reviews section, and is rather more expensive 
as it has more complex filtering, higher sensitivity on tx, and more 
available gain on rx, without any degradation of performance. 
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muTek TVVF144a 


28/144MHz linear transverter 


FACILITIES: IF input 28-30MHz, rf output 144-146MHz. Drive sensitivity 
range 0.1-300mW (-10 to +25dBm). Full rated output 10 to 12W pep. IF 
input on BNC socket with rf sensing for tx switching at +10dBm. 
Separate i.f/rx output. 144MHz in/out on relay controlled single N 
socket. Five-pin DIN socket for 13V de +/-, hard ptt, ale return and 
control output short on tx for ext control of linear or other control 
units. TX relay pin can alternatively become plus volts when rig is 
switched on for Icom interconnection. Front panel: on/off switch with 
LED, row of five LEDs giving output power indications. Export model has 
switched second LO frequency for 146-148MHz at additional cost. 
Internal user presets incl input drive level set and rx i.f. output 
gain. TX output pwr can be reduced to special order. Supplied in 
standard muTek transverter case. 


SUBJECTIVE TESTS AND ERGONOMICS: Similarly styled to their 28/50MHz 
version, this model's facilities usefully include an alc return giving 0 
to -7V dc (as is now available on all muTek transverters)., maximum 
negative voltage being reached when the rig is at maximum output. If 
this line is connected to an average modern hf transceiver alc input, 
and the drive preset adjusted appropriately, the entire system 
incorporates a very healthy alc loop which dramatically improves system 
linearity even when a microphone is overdriven. The unit is extremely 
simple to operate and interconnect, and its performance outclasses any 
other available transverter with the same output power capability. 

In the London area there are many strong out-of-band signals as well 
as some very strong in-band ones, and this model coped magnificently. 
Instead of the usual slightly crackly background noise from most other 
models, background just becomes a hiss in the absence of local electric 
interference, a point clearly due to this model's superb rfim 
performance. In use, I did not really need to put on my muTek mast head 
preamp which only made a marginal difference late at night. Stability 
on tx and rx was excellent, and overall gains were well optimised for 
the highest operational standards. Without doubt, I find this has the 
best rx performance of any transverter on any band that I have tried, 
and the tx performance is bettered only by the SSB Products model, which 
has only 100mW output. The IVVF144a is very easy to set up, and the 
instruction manual is very comprehensive and helpful, including some 
useful tips. 

I am delighted to see that muTek have used an N socket for the 
output, showing just that extra professionalism in design. Although the 
normal model is set up to give around 10-12W pep, it can easily be 
turned down to a much lower output, again subject to alc, to drive 
linears such as the Dressler D200S which has a very high gain. No 
feedback or frequency pulling effects were noted, even when it was 
driving a Dressler to 400W pep output. It interfaced superbly with the 
Trio TS940S. 

Links inside can be set to give transceive or separate in/out on the 
28MHz band, and to select immediate or delayed return to rx from tx. RF 
sensing comes in at around 10mW drive, sensing information being 
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provided from both before and after the i.f. input relay. There is 
about 4dB hysterises between sensing and hold. The input drive feeds 
directly into a preset drive level pot, then into an alc-operated pin 
diode input attenuator, followed by a low gain stage driving the mixer, 
which has four stages of amplification after it including the pa. 
Output is sampled both for alc voltage and power indication. The 
passive mixer is also used for rx preceded by a push pull BF981 preamp 
and followed by an i.f. amp, the entire rig having many band pass 
filters incorporated. 


LABORATORY TESTS: The rig required no more than -10dBm to give full 
output at max gain on tx. Two tone tests showed an _ excellent 
performance at 10W pep with third order products at -41.5dB average, 
although fifth, seventh and ninth were just a little higher than ideal, 
higher orders disappearing rapidly. The alc worked extremely well and 
comes in very gently above around 4W. The transversion frequency error 
was just 330Hz on tx and rx. LO breakthrough at rf was at -100dB which 
is phenomenal, whilst the image below 88MHz was less than -70dB, ie not 
visible. No out-of-band spurii were noted at all, and neither were any 
harmonics! At 1W pep output, third order distortion was still 
excellent, although 9dB poorer than at 10W, showing some circuit 
distortion cancellation at high levels, higher orders being slightly 
better at the lower output level. 

RX performance is outstandingly good, the input noise figure being 
around 2dB, whilst the input intercept point is at an astonishing +3dBn, 
some 16dB better than the new MM model. Maximum rx gain was 23dB, but 
adjustable down to around 8dB. The overall rx bandwidth showed 3dB gain 
loss at 143.75 and 146.75MHz, the system gain reducing by 20dB at 
140.75/150.5MHz - quite a tight response. There was a very slight 
145MHz breakthrough on the i.f. output of 41dB below the 28MHz level 
which should be totally harmless. RX image response from below 88MHz 
was -85dB, absolutely superb, showing amazing rf filtering. 116MHz 
breakthrough at i.f. was also very low at -68dBm. The maximum current 
drawn was 3A on tx. 


CONCLUSIONS: This is a fabulous transverter and in my opinion, very 
definitely the best available in the UK. The receive converter has an 
unequalled performance, showing exactly what a converter should be like 
when it is correctly designed, the tx section also being excellent, 
although perhaps I wish that "the lily had been gilded" with even lower 
intermodulation products. Recommended without hesitation for those who 
want performance, but could we not improve on a DIN socket for the dc 
interconnections! 


245 


BUYER'S GUIDE TO AMATEUR RADIO 


muTek TVHF 230C 


144/hf bands transverter 


FACILITIES: TX/RX, intermediate frequency 144 to 146MHz, rf all amateur 
bands (switchable) 1.8 to 28MHz transverter. Input drive requirement: 
approx 250mW to 5W, output on all hf bands 10W (all modes). Front panel: 
band switch labelled 1.8, 3.5, 7, 10, 14, 18, 21, 24, 28 and aux 
(normally 28.5) MHz, rf preamp on/off and power on/off. A row of five 
LEDs give power output indication, and an additional one shows power on. 
Back panel: i.f. BNC socket, rf S0239 socket, power connector 13V dc 
+/-, ptt tx/rx input and 13V de output for relay when on tx. Housed in 
brown finished metal case. Built in rf sensing for tx change over in 
addition to ptt control. Employs alc loop from pa output to input drive 
attenuator, allowing wide variations in drive level to give full output. 


SUBJECTIVE TESTS AND ERGONOMICS: The manufacturer's concept was to 
design a transverter which could give 10W output on all the short wave 
bands when driven from any average 144MHz multimode rig with a maximum 
preset output of 5W pep. Without any user fiddling this full output was 
to be reached from a wide variety of input levels, thus allowing rigs 
such as the FT290 or 1C202S (with appropriate crystals) to be fully 
compatible. The receiving section gain has been arranged so that 
sensitivity is maintained on bands of 21, 24 and 28MHz, whilst gain is 
progressively reduced further and further as the frequency band is 
reduced, gain on 1.8MHz for example in fact being an appreciable loss. 
In this way, the transverter/system noise figure is optimised so that 
band noise should always be slightly higher than system rx noise. In 
this way, the rf intercept point becomes dependent on the transceiver 
used with it rather than on the transverter circuitry itself. The 
transverter is very easy to use, for one only has to turn the band 
switch appropriately, and use the rf preamp facility when one needs the 
highest sensitivity on 28MHz for example. The 13V relay drive output is 
intended to be used for interconnection with an external relay which can 
then pull over a linear amplifier. 
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For the subjective tests I fed the transverter from a Yaesu FT290, 
and intentionally used the rf sensing circuit to see if this very simple 
combination could be used seriously on the 1f and hf bands. I was 
somewhat stunned by the remarkable performance on all 1f bands, many 
amateurs both in the UK and abroad being somewhat surprised when I told 
them that I was running an FI290 working on batteries into a 10W 
transverter. The quality reports were excellent, and no drift was ever 
noted. Greatest surprise was when I worked somebody in the bush in 
Nigeria, who said that my set-up was just what he could do with when he 
lost his mains quite regularly, this contact being on the 14MHz band. 
The unit worked admirably on fm around 29.6MHz. Sensitivity seemed 
excellent, but I did have some rfim problems on lf because of 
inadequacies in the FI290 (it has a poor rf intercept point), but an 
alternative rig with a far better intercept point had no problems. 
Overall performance will be dependent on the characteristics of the main 
144MHz transceiver, and not on the transverter, which is high praise for 
the latter. Transmission quality was excellent, and intermodulation 
products clearly well down. The TVHF230C was extremely easy to connect 
up and use. The pa uses two 20W SC1969s in push pull. Separate output 
bandpass filters are provided both on inputs and outputs, and for all 
bands to reduce harmonic and spurious problems. 

The transverter is well built internally, and the instruction manual 
is good, although no circuit diagram is included. RF _ sensitivity 
throughout was totally acceptable from 1.8 to 24MHz, although on the 
28MHz band it was good rather than excellent. When the preamp is 
switched in it gives around 19dB gain, whereas without the preamp the 
system gain varies from -23dB on 1.8MHz to -13dB on 28MHz, the gain 
becomes positive at around 10MHz with preamp on, rising to 6dB on 28MHz. 
This allows overall sensitivity to be around optimum for an average 
144MHz rig, although a deaf one might be slightly unsatisfactory on the 
28MHz band. Worst local oscillator breakthrough was at only 0.5mV on 
the rx output, and this should not cause a problem to any transceiver. 
The worst image problem was noted with 1.9MHz on rx, giving an output at 
141.1MHz at only -4dB, which should not be a problem. On other bands 
the image was well down. RF intercept points varied from +21dBm on 
1.8MHz with preamp off to -3.5dBm on 28MHz with preamp on, so the 
performance is far better than on almost all 144MHz rigs. 

Two tone tests on tx showed the worst results on the 28MHz band, the 
third order products at -29dB being good for a solid state pa, with 
higher orders falling quite rapidly. Performance was _ better on the 
lower bands. At full output the rig drew approximately 3A dc. When the 
input drive preset was turned for maximum sensitivity, minimum input 
power required for full power out varied from 95 to 150mW. Harmonic and 
spurious rejections were all reasonably well down, the worst being from 
1.9MHz at full power with second harmonic at -52dB and third at -56dB, 
which is quite reasonable. The tx rf sensed hold time is around one 
second, which is a reasonable compromise between fm and ssb/cw. RF 
sensing is very sensitive which is excellent. 


CONCLUSIONS: This innovative rig is highly recommended, and an obvious 
way of starting inexpensively on hf when you change your B licence to A. 
It is ideal for portable and mobile use. 
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RCA ARS8D 


Receiver 


FACILITIES: Frequency coverage: 540kHz to 32MHz in six bands. Modes: 
am, cw, ssb (with rf gain backed off). Selectivities: five positions, 
three suitable for a.m. and two narrower ones for cw. Front panel 
controls: af/rf gain controls, mode switch (includes stand-by, am, cw 
and mains on/off), antenna trimmer, band switch, treble control, noise 
limiter level, noise limiter/manual or agc, bfo switch. Large tuning 
knob with heavy flywheel for rapid QSY, and well scaled analogue 
frequency readout for all bands. Signal strength meter scaled in dBs 
ref lyV. Quarter inch headphone jack socket. Rear panel: 30hm 
loudspeaker terminals, antenna input on terminals, but many sets 
modified. 600ohm terminals, tx rly, captive mains lead and voltage 
switch. Can be found in rack mounted and metal cased versions. Another 
version, the AR88LF, includes lw but excludes low sw frequencies. 


SUBJECTIVE TESTS AND ERGONOMICS: This dear old battleship was designed 
at the beginning of World War II, and thousands were supplied to the UK 
by the USA and Canada during the war. Most of these appeared later on 
the secondhand surplus market in varying condition, some virtually as 
new. Many were rewired and supplied calibrated, but some were in 
appalling condition. Working properly, they performed well for their 
day, representing one of the best wartime receivers. The rf front end 
is quite sensitive and the various selectivities well designed to cover 
a wide range of requirements. The switchable noise limiter was very 
effective, and at best the audio quality was surprisingly good on 
broadcast stations with a response far better than almost all modern 
sets, although the selectivity skirts were not particularly steep. Iwo 
tuned rf stages gave excellent rejection of image response on 1f bands, 
but it was inadequate on the highest frequencies. 

Good samples were reasonably stable but some have typical local 
oscillator pulling problems (probably requiring a new local oscillator 
valve) together with slight drifting at hf. Flywheel tuning is superb 
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unless badly worn and the frequency dial is easy to read and well lit. 
The antenna trimmer considerably helps matching aerials of indeterminate 
impedance! No loudspeaker is incorporated but there is adequate volume 
available into an external 3ohm speaker, although 8o0hms will be 
satisfactory. Modifications, including an fm strip, were published in 
the RSGB bulletin early in the 1960s. I owned one of these receivers 25 
years ago and it was responsible for starting me off in the hobby, so it 
can't be too bad! I have to warn readers, however, that it is very 
heavy and takes up a lot of space; two people are recommended for 
porterage. 


LABORATORY TESTS: RF sensitivity measured in selectivity 2 position was 
surprisingly consistent and good compared with many modern sets. RM 
performance was amazingly good, 100kHz off giving a measurement of 
-111dB, which deteriorated to -87dB at 10kHz offset. At 1f, where you 
need a good intercept point, it measured very well for 100/200kHz 
spacing, but when measured closer. in, with the offset carriers within 
the rf section bandwidth, it measured very poorly. On the 28MHz band it 
was just adequate. On mw, blocking again occurred with very close 
strong signals, but not when these were spaced further away. AM 
selectivity in the wide open position allowed a response from 60Hz to 
3.5kHz, with fairly slow roll offs outside these limits. The next 
selectivity position gave a response from 60Hz to 2.7kHz with 5kHz at 
-20dB. AM detector distortion measured surprisingly well at around 1 to 
2 percent with 90 percent depth of 1kHz, but 80Hz distortion was rather 
bad. Distortion increased rapidly with rf levels above -10dBm. 2.2W 
into 4ohms was available for 10 per cent distortion. 

Image response from 28.55MHz was at -40dB, which improved to ~82dB at 
3.75MHz. The signal strength meter was rather optimistic at low levels 
but became reasonably logarithmic for much higher levels. 


CONCLUSIONS: If you have the space and the bench strength for this 
receiver I recommend it as a useful short wave broadcast receiver, but 
the review sample was unsatisfactory for receiving ssb as the oscillator 
tended to pull a bit, and I had to keep the rf gain well back, and audio 
almost flat out for reasonable reception. It is rather fun to have one 
as a "museum piece" though, and a unit in good condition would represent 
technology of 45 years ago ideally. 


_ 
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Rockwell-Collins KWM380 


HF transceiver 


FACILITIES: RX: 500kHz to 30MHz, general coverage. TX: all amateur 
bands from 1.8 to 28MHz. Modes: cw, ssb, a.m. (rx only). Tuning: large 
knob switchable to 10/100/1kHz and 1MHz steps (smaller steps remain as 
set whilst larger steps tuned). Approx 200 steps per rotation on 
smaller steps. Optional external keypad available for frequency entry. 
Two VFOs with A=B and split tx/rx. No memories or search. PBT for 
selecting ssb position. Five selectable filters, 2.2/8kHz supplied plus 
three optional positions (140, 360, 1.7k and 6k Hz options). Buttons 
for mox, vox, nb (option), proc (option), age on/off and fast/slow, and 
dial lock. Rotaries for rf/af gain, meter selector (alc, pa volts, 
fwd/rev pwr), mic/carrier level, miniature pots for cw and ssb delay, 
vox gain and anti-vox. CW spot for 800Hz cal with rx. 

Frequency display always in 10Hz increments (no status indications). 
Antenna: $0239. Phonos for rx antenna relay out/direct rx in, tvtr 
out, ptt in, alc in, external linear control (open rx/short tx), audio 
in/out, ext spkr quarter-inch jack and cw key quarter-inch jack, 
headphone quarter-inch jack on front panel. Mic jack standard Collins 
thin four-way special. Power: 115/230 ac, 13V dc. Speaker on front 
panel. Very large sideways acting power on/off. Options: NB and 
processor boards, fan, dc lead, mic footswitch and four Collins mics and 
headphones. 


SUBJECTIVE TESTS AND ERGONOMICS: The rf input sensitivity seemed poor 
on hf, but it was totally adequate on 14MHz and below. RF 
intermodulation distortion was at incredibly low levels, which is 
superb. The i.f. filter shapes seemed excellent and I quite liked the 
age characteristics although slow was semi-hang type. Reproduced audio 
quality was extremely good and amongst the best that I have heard on 
ssb. The receiver is rated down to only 500kHz, but lw was receivable at 
dramatically reduced sensitivity. No blocking problems were noted at 
all which obviously helped reception to sound so clean. PBI worked 
extremely well and is just about ideal, but I regretted the absence of a 
notch filter. : 

Tuning ergonomics are somewhat unusual and I would have preferred a 
separate dial or buttons for MHz, although the dial mechanism was 
extremely smooth. However, if this was turned too fast the coupler lost 
sync, thus effectively giving fewer steps per rotation. I highly praise 
the rear accessory sockets which make interfacing much easier than 
usual. The rig is very heavy and so it would be difficult to use as a 
mobile! 


LABORATORY TESTS: The rf input sensitivity averaged 10dB inferior to 
that of most competitive rigs. The rf intercept point, however, is 
stunningly good, about the best we have measured, and this is maintained 
close to the tuned frequency, and thus the blocking performance is 
superb. The reciprocal mixing performance was good well away from the 
carrier but became poor close in and it was impossible to measure 
effective selectivity below -60dB by the normal method. The _ ssb 
selectivity was superbly shaped having a very flat top and steep sides, 
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and the 8kHz a.m. filter was excellent. Fast age was exponential and 
a little slow, but slow age was of the hang type for 0.6secs, the gain 
then recovering exponentially in 0;7secs. This is not quite as violent 
as some hang circuits and seems about ideal. The S meter provides 34dB 
between Sl and S9 which is textbook performance since they represent 
exactly 1 and 50uV, respectively. Above S9 the meter was reasonably 
logarithmic. 

The product detector distortion averaged two per cent which is quite 
good. Lengthy a.m. distortion measurements showed this mode to be very 
good overall up to very high levels, mw distortion performance being 
remarkable even on the strongest signals. Note though that below 1.7MHz 
the sensitivity gets worse and worse and by lw it had fallen by 45dB! 
Maximum audio output was somewhat limited into 8ohms but increased by 50 
per cent into 4ohms. SSB and a.m. responses were excellent and about 
ideal. Received frequency accuracy as delivered was actually 310Hz out 
but there is a preset for this. 

We checked the two-tone intermodulation performance of the solid 
state pa on 14 and 28MHz bands. At 14.2MHz the performance was only 
average, with higher orders not really falling down fast enough at 100W 
pep. At 28.55MHz IPs were again only fair when the pa was driven into 
alc, but results were better at a 100W pep. Even at 50W pep high order 
products were still not reducing fast enough. Some audio distortion was 
noted in the plots. The af in rf out ssb response plot shows a superb 
i.f. filter shape with very steep skirts, some 1f cut being introduced 
in the microphone amplifier. Carrier rejection was fantastically good 
and side band rejection was very good. 

We checked for modulation ripple on a 1kHz ssb carrier at 100W and 
this showed a fair degree of ripple present particularly at 50Hz. 
Transmitted frequency accuracy was excellent, and harmonic/spurious 
outputs were usually below -60dB, although the third harmonic of 3.7MHz 
was noted at -50dB/100W. The rig automatically cuts back power output 
to half power if the pa gets too warm, and we occasionally noted this in 
the lab. 


CONCLUSIONS: Although this rig could produce some high quality audio, 
and the poor sensitivity was irrelevant to the lf bands, I have to 
criticise the performance in two specific areas: sensitivity at hf and 
the reciprocal mixing noise from the synthesiser close in to the wanted 
tuned frequency. This is now an old design but even so I expected 
better from Collins, and the rig is so expensive that it cannot really 
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stand up to the competition. It is beautifully constructed and is 
obviously reliable but I gained the impression that the manufacturers 
have not taken the trouble in its design that they once did. I am also 
concerned that even if you do purchase the rig, you may find servicing 
bills very high indeed, and this fact alone may discourage you from 
buying. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


28 .55MHz -114dBm 
21. 3MHz -114dBm 
3.75MHz -112.5dBm 


Selectivity: ssb, bandwidth for given level drop 
3dB 2.2kHz, 40dB 3.3kHz, 
6dB 2.4kHz, 60dB 5.7kHz 
Reciprocal mixing, ssb; 


+100kHz offset 110dB 
+50kHz 95dB 
+20kHz 90dB 
+10kHz 81dB 
+5kHz 74 .5dB 
S meter: $1 ~107dBm 
S9 -73dBm 
S9+20 -49dBm 
S9+40 -27dBm 
$9+60 -10dBm 


Product detector distortion: 1.8% 
Maximum audio output power: 4ohms 3.2W; S8ohms 2.2W 
Calculated intercept point, ssb: 


+100/+200 kHz spacing +22dBm 
+10 /+20kHz +25dBm 
+5 /+10kHz +3.75dBm 


LABORATORY TRANSMITTER RESULTS 
Worst harmonic: 3rd harmonic of 3.7MHz at -50dB ref 100W 
Size: 394w x 165h x 457d (mm). Weight: 21.8kg. 
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SPC3000 


HF antenna tuning unit 


This roller coaster atu was formerly marketed by TAU Systems Ltd which 
has ceased trading, and is now marketed by CAP Co Electronics Ltd of 
Skelmersdale (G40GP). 


FACILITIES: Frequency tuning range originally 1.8 to around 29MHz (now 
extended slightly). Through power rating up to l1kW. Front panel 
controls include crank handle roller coaster variable inductor, and 
input/ganged output capacitors with reduction gearing. ATU in/out 
switch, and output switch for feeding dummy load, either of two coax-fed 
antennas, and long wire/ribbon balanced antennas. SWR (non-active but 
automatic) and output power meter (FSD 1.5KW). Rear panel: S0239 
sockets for tx connection, dummy load and both coaxial outputs, and 1:4 
balun terminals. Wing nut earth terminals. Screened and very large metal 
box. Four feet underneath. 


SUBJECTIVE TESTS AND ERGONOMICS: My original review sample was well 
made, and was. the basis for original measurements, but I ordered one in 
January 85 from TAU Systems and it was delivered in an appalling state, 
with loose metal shavings around, many dry and even unconnected, joints, 
and one rf link made out of solder! Not very long afterwards the 
company ceased trading and sold off many of the units to dealers. The 
original designer, Tony Johnston, is now making them under his own steam 
to a much. higher’ manufacturing standard. The SPC3000 design 
incorporates a series variable capacitor in the live line from tx to a 
centre point having a variable inductance to deck, together with half of 
a double bank variable capacitor, the other half being in series with 
the output. A 1:4 balun is included, but a 1:1 balun can be supplied. 

The atu can match almost any impedance, and can tune out reactance 
within its frequency range, but some stray capacitances and inductances 
do prevent it performing adequately, as originally supplied, above 
29MHz. The circuit gives an incredibly steep high pass filter action 
below the tuned frequency, which can be helpful in overcoming receiver 
problems, but above the tuned frequency harmonic attenuation is rather 
unpredictable and not particularly good. It is quite easy to tune up, 
and very flexible, although it worked superbly well on all bands except 
10MHz which was not too good. The power meter as supplied was rather 
inaccurate, but at least there is a pre-set adjustment for it, and I was 
disappointed with the automatic swr meter which did not seem to work 
properly below around 1.5:1, even after much fiddling with its pre-set 
and fixed resistor. 

In order to use the instrument properly I had to use an external swr 
meter. It was possible to load up quite ludicrous antennas, including my 
vhf discone, even at l1f, even if antenna efficiency was appalling! 
Medium wave interference into the poorest filtered, or even unfiltered, 
1.9MHz receivers was virtually entirely eradicated, and quite a lot of 
muck one can hear on the 1f bands on a poorer receiver can also be 
removed. Whilst matching ability was fabulous, it was an awful bore 
having to crank from one end of the roller coaster to the other to 
change from, say, 1.84MHz to 28.5MHz, but at least it's good exercise. 
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Efficiency through the atu is high because of the continuously variable 
inductor, allowing a precise inductance to be chosen as well as 
capacitances. 

In using the atu at up to 400W into various antennas, and up to 1kW 
into a dummy load, no problems ensued, although I heard that one or two 
early samples did blow up when used with very high power. Early samples 
had rather poor meter scales, and omitted the capacitor gearing. The 1:4 
and 1:1 baluns were less lossy than usual, and seemed to cope with quite 
a wide impedance range, a toroidal core being mounted on a flat plate, 
rather than the more usual ferrite rod construction. This is claimed by 
the designer to give better linearity at high power levels into awkward 
loads. 


LABORATORY TESTS: We checked the matching of loads from 10ohms to 
10000hms resistive, in parallel with various reactances, and all these 
loads at 1.9 and 14.2 MHz were accommodated with an swr better than 
approximately 1.02:1, depending upon our patience in very fine knob 
twiddling. In looking at the 14.2MHz return loss plots, swr increased to 
2:1 for frequency offsets of +/-200kHz of the tuned frequency. Almost 
all return loss curves showed a similar Q. The high pass filter action 
was superb; for example when tuned to 1.9MHz, 1.5MHz was typically 
around -30dB, and 1MHz at -46dB! This is appreciably steeper than 
filters in most receivers. When tuned to the 14MHz band, whilst 10MHz 
was around -15dB, 5MHz was -45dB, which of course would be very useful. 
However, in no way could the atu be claimed to have low pass 
characteristics, for the third harmonic of 14.2MHz reached almost the 
same output level! Through'loss averaged 0.2dB, which is excellent. 

A spot check on one frequency showed that we could tune down to an 
swr of 1.003:1 with immense patience. Slight backlash was noted on the 
input capacitor, and the roller coaster was slightly stiff. We checked 
the through swr at 14.2MHz (bypass) and this was a little high at 
1.28:1, but should now be improved on the latest versions. Power loss 
through the atu is typically around 0.5dB, but this again should now be 
better. The swr meter could give false indications of 1.25:1 when it 
was actually 2:1, and vice versa, and it was totally unreliable as an 
indicator, and subject to sample variation. 


CONCLUSIONS: The unit is now available in many different versions, and 
cost has been considerably reduced. I can strongly recommend it if you 
want comprehensive matching capabilities, but for the time being you 
should avoid models with built-in metering, which of course are more 
expensive anyway. A smaller model, the SPC300, is also recommended, 
having very similar facilities and a superior claimed performance. 
Further details elsewhere of the warmly-recommended Cap Co. SPC300. 
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SSB Products 1296MHz LT23S 


Transverters (both models) 


FACILITIES: Two models available with IFs of 28-30MHz or 144-146MHz. 
Output frequency approx 1290-1302MHz dependent on crystal. IF input is 
transceive on BNC, separate BNCs for tx out and rf in. Output 
capability nominally 10W. Front panel controls: input dc volts on/off, 
tx/rx over-ride, local oscillator crystal selector (two positions), four 
LEDs showing LO F1/F2, tx, pwr on. Output pwr meter scaled 0-10W. Back 
panel: 28 (144)MHz i.f. socket, 1296MHz rf output, 1296MHz rf input all 
on 50ohm BNCs. Terminal bananas for 13-14.5V de supply, relay control 
(13V de on rx, open circuit on tx) and phono socket for ext ptt control 
(short for tx). Four rubber feet underneath, well styled metal case. 
Large heat sinks on rear for solid state pa. 


SUBJECTIVE TESTS AND ERGONOMICS: Two models are available with IFs of 
28 or 144MHz. The 144MHz model includes a 10W load/attenuator and 
preset for setting input drive level, whilst the 28MHz model can accept 
up to 1W input. I have used the 144MHz model for a year and it has 
performed superbly well. The latest models now give 1OW power output, 
but earlier ones were not quite so good. I have just acquired the 28MHz 
model which has one snag, that of bad image response, requiring you to 
use an expensive interdigital filter for the required passband to cut 
out image noise from a masthead preamp, and very possibly radar 
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interference as well. The relay output is extremely useful for powering 
a masthead preamp, or changing over a linear with suitable 
interconnections. Once the transverter had warmed up both short and 
long term stability was extremely good, about 10 minutes warm-up being 
required for it to settle down. 

I did not notice any problem areas at all in performance, sufficient 
drive being available for the EME twin valve linear to reach full 
output. The transverter should be driven off a separate supply from the 
main rig as it needs 14.5V for optimum operation. Piper Communications, 
the British importers, can supply separate i.f. inputs and outputs to 
special order, both on BNC sockets. No rf sensing circuit is fitted, so 
you either have to use external ptt or the tx/rx control. The unit can 
be highly recommended for portable operation because of its high power 
output and excellent receiver performance. 

The 1296MHz output BNC is in a slightly cramped position, but other 
ergonomics points were excellent. The transverter employs many band 
pass filters in the tx and rx circuits, and the input drive of the 
144MHz model, after passing through the i.f. relay, feeds two 100ohm 
resistors in parallel, followed by an input level preset. There is also 
a symmetry preset for the tx mixer. 


LABORATORY TESTS: We checked out the latest 28MHz i.f. version and 
obtained 10W output from input drive levels as low as 25mW, and thus a 
very wide range of drive levels can be accommodated. There was a degree 
of compression noted at 10W output, but linearity was very good up to 
5W. Some output power drift was noted with warm-up but was thought 
acceptable, frequency being very stable. Output image response at 
1240MHz was at -46dB ref 10W, with 1268MHz local oscillator breakthrough 
at -49dB, a very good performance for such a low i.f. Intermodulation 
products of (2xIF+LO) and (3xIF+LO) averaged at -47dB which is just a 
little high, but this improved greatly at lower drive levels. 

Receiver input image pick-up at 1240MHz was only 1dB down on that of 
the main 1296MHz signal, thus proving an interdigital filter to be 
essential. Transversion accuracy reached a stability within +/-300Hz 
within a few minutes, a variation of less than 1kHz being noted from day 
to day. RX gain averaged at around 17dB, but this was somewhat higher 
at 20dB on the 144MHz model. Input noise figure is at approximately 
2dB, and the intercept point noted was around -21dBm. GaAsFets are used 
for the rx preamp and mixer stages. 

The 144MHz model was checked in 1984 and had an LO breakthrough at 
1152MHz of -47dB ref 3W output. Only around 8W output was achieved. 
The output image at 1008MHz was below -65dB, and power bandwidth for 
-3dB was 1290-1303MHz. No 144MHz breakthrough was noted. 144MHz input 
swr was around 1.4:1 which is satisfactory. Two tone tests at 7W pep 
output produced third order products of -24dB, 8W producing -~22dB. 
Higher orders were well down, confirming good subjective spreading 
performance. The 144MHz model did not drift more than 100Hz between 
different tx/rx cycles over a period of several minutes. 

We checked an EME interdigital filter, 3-pole type 2, and this gave 
approximately 1dB insertion loss, and 1240MHz breakthrough was at about 
-55dB, showing it to be a superb filter, the 3dB bandpass response being 
around 15MHz bandwidth. The filter is fitted with N type in/out sockets 
and includes various trimmers, but it is highly unlikely that these 
would need adjustment. The size is 230 x 95 x 34mn. 


CONCLUSIONS: The 28MHz model is suitable for direct connection to an 
average hf transceiver, but you may well have to order the separate Ep 
in/out version. There is insufficient sensitivity for use with many 
recent transceivers having low level transverter drives, so you may need 
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to purchase a small _ booster. Extremely significant is the severe rx 
image problem on this model. The 144MHz model can be interconnected 
directly with transceivers having output powers between 250mW and 10W. 
You should not exceed 10W drive, incidentally, and note that many rigs 
give more than this. The input image is well down on this model, so no 
external filter is necessary. Both models have just about the right 
amount of gain to overcome main receiver noise. Both these models have 
my highest recommendation, and many of them are now in use all over 
Europe. Note that an external solid state booster should not be 
required, as this model has sufficient output to drive valve linears 
fully. 


LABORATORY TRANSMITTER RESULTS 


Maximum rf output power QW pep approx 

Transmitter intermodulation products 

(ref 8W pep output) 3rd order -24dB 
5th order -53dB 

Power bandwidth (3dB power drop) 1290-1303MHz 

Frequency accuracy (after warm-up) within 500Hz 

Frequency drift (after 5mins) -400Hz 

Input vswr 1.43:1 

Image rejection ]-65dB 

Local oscillator breakthrough at 3W o/p -47dB 

145MHz breakthrough on output ]-68dB 

LABORATORY RECEIVER RESULTS 

Receiver gain 8dB approx 

Receiver intercept point -20dBm approx 
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SSB Products 2320MHz 


Linear transverter system 


FACILITIES: Frequency coverage: 2320-2322MHz for 144-146MHz input. 
Supplied in three separate modules, tx (SIM13), local oscillator 
(SLO13), and rx (SRM13). TX mixer requires between 20-500mW input for 
500mW output. Local oscillator gives two outputs of +1 and +3dBm. RX 
converter typically 20dB gain with 2.8dB noise figure. All inputs and 
outputs on BNC sockets. DC requirements: 12-13.8V permanently on LO, 
and switched between tx and rx modules. Maximum de current on tx 480mA. 
DC connections on feed through insulated pins. 


SUBJECTIVE TESTS AND ERGONOMICS: Heart of this system is the local 
oscillator module which has separate BNC outputs for tx and rx boards. 
Very short interconnection leads have to be built up for the equipment, 
and it is absolutely vital to use the best possible coaxial relay you 
can afford; Piper can supply one of these, type HF400, having 
additional contacts to special order which can switch 13V between rx and 
tx when the coil is energised. If your 144MHz drive level is greater 
than 500mW, you will have to dump the excess power in an attenuator, and 
then carefully set up the drive preset for required output level. IF 
inputs and outputs are of course separated, so you will need an 
additional relay if you use a transceiver with it, but this need not be 
such a good one for 144MHz. In my own system the 500mW output at 2320MHz 
is taken to the SSB Products solid state booster type SLA13, which 
unfortunately gives only 3W output, although 3.5-4W is claimed. This 
booster is also fed from the switched 13.5V supply and drives the EME 
1325 valve linear, reviewed separately. I drive the system from a 
TS940S via a Microwave Modules MMT 144/28MHz transverter. The 144MHz 
transverter output feeds into the separate 144MHz rf input of the MM 
transverter. 


Transmit mixer of the SSB Products 2320 transverter system 
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This system has worked extremely well for some months, and I have 
interconnected it with a 1.2m dish approximately 13m above ground with 
LDF 5-50 Andrews heliax, with a loss of only 1.6dB into a short tail to 
go around the mast into the dish, which loses another dB! My dx 
contacts have included Sweden for example. It is thus clear that the 
band is very fascinating and becoming more popular. After several 
minutes warm-up, temperature drift is acceptable, and the local 
oscillator does not seem to pull when switching between rx and tx. It 
has a transversion error of around 4kHz which has remained stable within 
+/-1lkHz for some months. The modules are well built and presented, but 
many of the trimmers are extremely small, and the greatest care will be 
required if adjustments have to be made. 

The SSB Products linear amplifier type SLA 13 should give 4W output 
for 500mW input, and the manufacturers now claim they are using better 
devices which give their specified output. Inputs and outputs are on N 
type sockets, with up to 13.5V dc connections on feedthrough pins. The 
linear has a large heat sink across the top. It takes 2A when 
delivering full power. 

The difference between 3W and 4W is only just over 1dB, and it is 
extremely difficult to measure power accurately at 2320MHz unless you 
have extremely fine power measuring equipment. Even so, I have no doubt 
that many samples have not given their proper output, so you will have 
to watch for this. Note that 3W should be sufficient to drive the EME 
1325 adequately, but I feel it is better to have a little to spare. 
Coax lead lengths can be critical at this frequency, and a slightly 
longer lead may well actually transfer more power. The SLA 13 internal 
trimmers require a special trimming tool for adjustment, which is not 
easy to obtain. The amplifier can be used with up to 13.5V, and it was 
tested at this voltage. 

Gain and noise of the system very adequately overcomes the rx noise 
figure of the Microwave Modules transverter, and the noise figure should 
be fairly close to specification, but I have been able to judge this 
only after obtaining many reciprocal reports with stations who know 
their output powers and input sensitivities precisely. I have noticed 
no problems with the SSB Products system, and although I have not been 
able to measure the input intercept point, I suggest that this is not 
likely to be a problem for quite a time! 

I know of no competition for this system, unless of course you make 
your own. SSB Products originally supplied their 1296MHz system in 
several modules, but this was eventually followed by the complete LI235, 
and I feel it would be a sensible move to integrate this system, perhaps 
with a 10W booster, which would make portable operation so much easier. 
Many stations have put the entire system in a weatherproofed box, placed 
it at masthead, and have been surprised that 3-4W output into a good 
dish can be very potent, being equivalent perhaps to at least 10-15W in 
an average shack, bearing in mind the average cable types used. If you 
do have the system in the shack, then I strongly recommend LDF 5-50, 
although it is expensive. An in-line preamplifier is available, type DX 
2320-S, having a claimed noise figure of 0.8dB, and gain of 16dB, which 
could be put at masthead in a weatherproofed box with a good relay and 
separate down lead. This would give an average improvement of 5-6dB on 
rx. 1 installed the masthead preamp, as described, during 1985, and it 
has contributed greatly to improved system sensitivity. This greatly 
enhances dx station reception. It has input and output trimmers which 
may need final adjustment in situ, and I recommend beaming on a beacon 
or local continuous carrier, and adjusting for optimum quieting with a 
main receiver switched to fm. I gained around 2dB system sensitivity in 
this way. Overall improvement is 8dB. The entire system is highly 
recommended, and has been responsible for many amateurs starting on the 
_ band throughout Europe. 
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SSB Products TV28144 


144MHz low power transverter 


FACILITIES: IF input 28-30MHz, rf output 144-146MHz, second LO is 
optional which could give 146-148MHz for example, or perhaps repeater 
shift. Pwr input range: 1-500mW for maximum output of 100mW. All rf 
connections are on four BNC sockets, separate inputs and outputs being 
provided (no rf switching). RX employs GaAsFet front end with active 
mixer. Two local oscillators can be switched by applying up to 13.8V to 
one of two pins for these. Separate 13V dc input pins to enable tx or 
rx sections. Entire transverter mounted in a very small metal box with 
input i.f. drive preset provided. Chassis is used for earth return to 
pwr supply. RX _ gain specified at 27dB. Available from Piper 
Communications. 


SUBJECTIVE TESTS AND ERGONOMICS: This transverter contains two separate 
circuits for tx and rx, and as normally supplied, one oscillator chain 
is provided, but there is provision for adding a second as an optional 
extra. HI connections are on four separate pins which require external 
switching, both between tx and rx, and between LO 1 and 2. You will 
thus have to make up a small switching box for this worked by your main 
rig's control lines. If you choose a second LO at -600kHz, you could 
then arrange the repeater shift to be switched in on tx etc. 
Alternatively, for use where the band extends to 148MHz, the second 
crystal could be providing 118MHz mixer injection to cover the top 2MHz. 
This model is a redesign of an existing model and in the subjective 
tests, not only was it obvious that it was extremely sensitive, but the 
band sounded clean with almost no audible sprogs created by 
intermodulation products from strong out of band signals. During 
testing, no strong ssb signals were present, but in general use you 
would be highly unlikely to have a problem. Stability was excellent, 
and there was no significant drift over many minutes. 

As clean as this unit is, it is obvious that it will require an 
exceptionally clean 20dB power amplification stage to take the 
transmitted power up to 10W or so, and I am tempted to recommend that 
you consider a valve amplifier rather than a solid state one to preserve 
the remarkable cleanness. It designed to avoid the necessity of having 
a mast head preamp, but if you are using a linear, you will have to 
watch rx throughput losses as well as cable losses if you want best 
possible performance. I suggest that it deserves an extremely high 
quality relay at mast head with a separate down lead so it can perform 
at its best, and if the cable is good enough, you should not require a 
mast head preamp. There is clearly too much rx converter gain, and SSB 
Products have informed me via their UK agent that they will reduce this 
somewhat to special order as a result of my comment. It is clear from 
the performance measurements that they have gone all out for preserving 
the system noise figure whilst accepting a slight intercept point 
compromise, and this is a perfectly reasonable situation as the noise 
figure is so remarkably good. 


LABORATORY TESTS: We interconnected this transverter on tx with two 
Marconi 2019 signal generators, via the usual hybrid transformer, the 
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144MHz output being monitored in the usual way. ‘Iwo tone tests at 100mW 
pep output showed the transverter to be the cleanest we have ever 
measured, with third order products at -40dB, and fifth order at around 
-68dB! Higher orders were not even visible on the HP analyser. There 
was slight local oscillator breakthrough at -64dB ref full output, and a 
very slight image breakthrough below 88MHz was just visible at around 
-70dB. When we first set up the equipment we noticed some strange 
spurii at +/-1.55MHz, which turned out to be Capital Radio breakthrough 
from mw which was eliminated almost completely by decoupling all the 13V 
lines to chassis on their inputs, and the manufacturers have promised to 
add internal capacitors for this to eliminate the problem in future. At 
10mW pep we were in severe difficulties with the measurements, for third 
order was only just visible at around ~-65dB with no other products 
visible! For a short period we exceeded the allowable output power by 
driving to 200mW pep, third order products then becoming -20dB with 
fifth at -40dB. It is thus clear that this transverter is superbly 
clean up to its full rated output. 

The received converter seemed to be better than spec for noise 
figure, our results giving an approximate l1dB, the best we have measured 
on any transverter. The rf intercept point, however, was at -lldBm, and 
we have seen quite a bit better than this, although it is still good. 
Overall gain in midband was 29dB, band edges losing 2dB, the response 
falling extremely rapidly to -20dB by 138 and 150.5MHz which is 
excellent. 

The transmit converter bandwidth had 3dB points at 25 and 31MHz which 
is reasonably tight, band edges being only -0.6dB. Transversion 
accuracy error was 570Hz high on 28MHz. This is quite good but not 
exceptional. The entire transverter takes less than 150mA on tx, and of 
course much less on rx. 


CONCLUSIONS: This is a very remarkable transverter, and I was delighted 
with its performance. It is not quite a "ready to go" box, although 
it is a model to interest real enthusiasts if they do not roll their 
own. They are not likely to do much better though, and I can recommend 
purchase without hesitation, and this is clearly one of the best 
products reviewed in the book. 


A dB SSB TV28/144 100mWpep out 18/6/85 MARCONI 


0.0 Atten ence 306 TG of F 2382 

I Cal ibrated | 
=1'. 0 3 it ie | 1 wk 
—ZOAOry ten "| mn | } ib 
-30.0 L ie ees «| |e 
-40.0 a s | | | } a 
=50. 0 yee | Tei} 
-60.0 | _ i peo 
=20, 0 


-80..0 Ambala bagi 


-90. 0 


-100. 0 dk il | 
DADDD Ref 144. 194MHz 200kHz/div Res bw | 3khz 
Inc 200kHz 100ms /div Vid bw 


263 


BUYER'S GUIDE TO AMATEUR RADIO 


TRANSMIT PATH 
Two tone results: 
at 100mW pep output 3rds at -40/-40dB 
5ths at -68/-68dB 
no other products above analyser noisefloor 
at 10mW pep output 3rds at -65dB approx 
no other products above analyser noisefloor 
at 200mW pep output 3rds at -20/-20dB 
5ths at -40/-40dB 
Single carrier test: 
ref 25mW output, 116MHz breakthrough was at -58dB 
88MHz breakthrough was below -65dB 
28MHz breakthrough was below -65dB 
Transmit bandwidth: 
3dB bandwidth at 25MHz to 31MHz 
peak gain at 29MHz 
28MHz and 30MHz were -0.6dB ref peak 
Receive path results 
Calculated intercept point: 
-11dB calculated from -40dB intermodulation products 
Gain and bandwidth, peak gain: 29dB at 145.1MHz 
3dB bandwidth 143.8MHz to -146.3MHz 
20dB bandwidth 138.1MHz to 150.4MHz 
Transversion frequency accuracy: 144.925MHz input gave 
28.92557MHz output, ie +570Hz error 
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Standard C110 > 


144MHz fm hand held 


FACILITIES: Frequency coverage: 144-148MHz on tx, 140-150MHz on rx. 
Mode: fm. Tuning: thumbwheels for 10kHz, 100kHz and 1MHz steps with 
5kHz up button. Simplex, minus repeater and reverse repeater modes. 
Top panel includes 50ohm BNC socket for antenna (rubber duck supplied) 
and miniature jacks for ext mic and earphone/spkr. The audio gain 
control incorporates on/off switch, and a variable squelch control is 
provided. A tiny S meter is mounted on the top panel. PIT lever on the 
left cheek includes a manual toneburst button. Spkr and mic are mounted 
under a grille on the front panel. Battery can be charged either by 
plugging a charger into a socket on cheek's left side, or by removing 
the battery and charging separately. A slow charger is supplied and 
optional accessories incl CMCl mobile charger, CSA110E fast charging 
unit (rig sits in this whilst charging), CNB110 rechargeable battery 
pack, and battery holder (supplied with rig) which takes alkaline or 
rechargeable cells. Maximum recommended input voltage into external 
powering socket is 9.6V dc (not 13.0V). 


SUBJECTIVE TESTS AND ERGONOMICS: The review sample was capable of 
transmitting up to 148MHz and this is most unwise for a UK model. The 
housing did not seem substantial enough, and personally, I did not like 
the styling. Received quality was rather distorted and sounded on the 
tinny side. The speaker was quite efficient, so acoustic power output 
was surprisingly high. Thumbwheels lacked a positive switch action and 
were thus awkward to use, particularly as it was difficult to read the 
frequency in dim light. The squelch control was extremely awkward to 
use as it was recessed. Transmitted quality was adequate but poorer 
than average. The S meter gave very useful indications, and was liked 
despite its small size. The accessory speaker mic produced far better 
tx and rx quality and could be clipped onto one's belt. Its ptt then 
disables the main one on the rig. 


LABORATORY TESTS: RF sensitivity measured extremely well across the 
band and was as good as any other set tested. RFIM however was very 
poor, and problems could easily arise if the rig is used on a good home 
station antenna. Selectivity measured surprisingly well, even for 
adjacent 12.5kHz channelling. The synthesiser was rather noisy, and so 
strong off channels’ stations (+/-25kHz) could add slight noise 
underneath a weak one on channel one. We noted 20dB difference between 
Sl and 9 which is good for an fm system. Audio distortion proved to be 
about as bad as I have noted from any fm rig, and this did not reduce 
much when the modulation was reduced from 3kHz to 1kHz deviation. Power 
was limited at around 300mW. The squelch did not have a wide range, but 
it did open up on a very weak signal. Audio response was_ checked 
briefly and showed insufficient 1f cut, although the hf end did extend 
quite well to 3kHz. RX squelched current was very low, showing good 
battery drain economy. 

High power tx produced just above 2.5W, the battery drain being 
fairly high though, low power reducing by around 9dB with a useful and 
considerable reduction in battery drain. Toneburst deviation was 
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accurately set, but whilst normal speech was set about right, extreme 
provocation produced a high deviation which would cause splatter and 
nasty distortion. The toneburst frequency was 3Hz out. Carrier and 
repeater shift frequency were quite accurate though. Harmonic and 
spurious outputs were minimal. The transmitted response, when pen 
charted showed too much output at 1f and hf, the 5kHz response being 
only -7dB, and clearly this is responsible for the transient 
overdeviation noted. The internal speaker was thought rather coloured 
in sound quality, and this did not help the reproduced quality. 


CONCLUSIONS: I did not like this rig much, for the ergonomics were 
clearly poorer than equivalent competition, and sound quality was poorer 
than average. It should be praised however for its excellent rf 
sensitivity, but even so I cannot particularly recommend purchase. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


144 .025MHz -124 .5dBm 
144 .950MHz -124dBm 
145 .975MHz -125dBm 

Selectivity: blank off channel carriers 
+/-12.5kHz spacing 30/42dB 
+/-25kHz 62/62dB 

Filtered white noise on off channel carriers 

+/-12.5kHz spacing 30/26dB 
+/-25kHz 62/63dB 

Reciprocal mixing ratios, fm: 
+100kHz offset 100dB 
+50kHz 89dB 
+25kHz 74dB 

S meter: S1 -144dBm 
S9 -94dBm 
S$9+20 -87dBm 


Maximum audio output power (for 10%THD): 8ohms 0.3W 
Audio distortion for 125mW output and 3kHz deviation: 6.5% 


Best obtainable signal to noise ratio (CCIR/ARM weighted): 54dB 
Calculated intercept point: 12dB sinad method 
+50/+100kHz spacing -33dBm 
LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 2.6/0.3W 
Deviations (toneburst/provoked speech):  3.4/5kHz 
Toneburst frequency accuracy: +3Hz 
Carrier frequency accuracy: +90Hz 
Repeater shift accuracy: -190Hz 
Current consumption (rx squelched/tx high/tx low): 0.023/0.6/0.3A 
Harmonics and spurii: all below -65dB ref full output 


266 


EQUIPMENT REVIEWS 


Ten-Tec Corsair 


HF transceiver 


FACILITIES: TX/RX: on all amateur bands from 1.8 to 28MHz. Modes: 
ssb and cw. Tuning: analogue tuning knob covering 500kHz bands, vfo 
mixes with various crystals. Optional external vfo available, type 263, 
offering split tx/rx. RX/TX or tceve incremental tuning control on/off. 
Band switching on rotary knob. Front panel facilities include pbt, 
notch filter (tunable), rf preamp on/off, af and rf gain controls, age 
off/fast/slow, narrow/wide range for frequency offset control, three 
i.f. filter positions, including 2.3kHz, 1.8kHz (optional), 500Hz 
(optional) and 250Hz (optional). TX tune up, vox gain, vox delay, 
compression threshold with on/off, noise blanker and alc power out 
threshold. Three position switches for vox/QSK fast/slow, offset select 
and filter switch. TX drive (mic gain on ssb), meter switch (pa 
current, power out, swr and compression indication). 

Meter normally acts as S meter on rx unless meter switch in pa 
current position which disables S meter. 750Hz cw calibration tone on 
button. Digital frequency readout with 100Hz resolution including 
status LEDs. Four pin socket for mic input and quarter inch headphone 
jack on front panel. Underneath there are access holes for adjusting cw 
side tone level and pitch. 
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Back panel: antenna socket on S0239, phono sockets for audio in, 
audio out (in parallel with internal speaker but not switching it off), 
tx relay (short on tx), ptt, cw key and auxiliary 13V de output (max 
2A). External vfo input socket, second aux phono socket for 13V dc 
supply output (max 2A), quarter inch mono speaker jack (internal speaker 
cuts when jack plugged in), multipin accessory socket (includes various 
voltages switched between tx and rx, and _ some relay connections). 
Multipin socket for linear interconnection (specifically designed for 
band switching optional Ten-Tec linear). 13V input power socket with 
voltage feedback terminals. Large heat sink for pa but no fan. NB: no 
alc input available from external linear, so alc threshold control has 
to be set very carefully when an external linear is used. Additional 
phono socket switchable to rx relay output or input direct to rx. 
Speaker mounted underneath chassis. Four feet underneath, with pull out 
bail stand to lift front to improve audio distribution from speaker. 


SUBJECTIVE TESTS AND ERGONOMICS: The subjective performance at lf was 
absolutely superb, and reciprocal mixing performance outstandingly good 
since very weak signals on 3.79MHz were reproduced without the usual 
crackling. RF sensitivity was just adequate at hf, but the front end 
performance was otherwise very good, especially selectivity. I strongly 
recommend the optional 1.8kHz and 500Hz filters, as this rig is 
particularly fine on the key, with fast break in if required. Audio 
quality was good both on rx and tx, but I disliked the age slow hang 
characteristic which retained gain for around one second, but followed 
by a very sudden rise to full recovery which caused irritating pumping. 
The age characteristics can be modified by the importer, however. 

The tuning knob always felt a bit spongy and I found it necessary to 
use the offset control to tune in ssb on cw properly. The last 
displayed digit (the 100Hz count) was offset to the right considerably 
and was green rather than red, and this is a little odd. Standard 
Ten-Tec mic supplied gave rather a coloured quality. Its manual is one 
of the best that I have yet encountered. The 13V power lead includes a 
Magnetic safety cut-out if the current consumption rises above a 
threshold. There is plenty of room inside the rig both for servicing 
and for making various modifications, although the interior and 
exteriors are not as modern looking as that of most other rigs. I must 
commend the ergonomics as the rig was very easy to use and understand. 


LABORATORY TESTS: RF input sensitivity on ssb was just a few dB 
inferior to average although adequate below 28MHz. ‘However, on cw the 
filter loss degraded sensitivity. The rf input intercept point with 
preamp on was reasonably good but not outstanding, thus dynamic range is 
not quite competitive. Most important though is that this point barely 
degraded even when the two disturbing carriers were only 3/6kHz off 
channel. Not only is this superb, but the reciprocal mixing performance 
is quite outstanding, the measurement at 5kHz offset being 18dB better 
than even good synthesiser rigs. In fact, rm was the same at 1.5kHz as 
the best synthesiser ones at 5kHz! 

Some rx spurii were noted on the 3.5MHz band which were mirroring 
around 3.75MHz at -60dB. On the 28MHz band there were a number of 
spurii both on rx and tx, some being outside the band, levels being at 
only -43dB average! IF selectivities were superb. The S meter 
indicated 27dB between Sl and 9 (adjustable). Product detector 
distortion was low, and audio power adequate, but better into 4ohms. 
Frequency accuracy and drift characteristics were good. 

Two tone intermodulation tests on tx at 28.55MHz showed the pa to be 
very good, although high order products did not attenuate quite fast 
enough. Carrier rejection was superb, and both audio and i.f. noise 
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were exceptionally low. Power output was well maintained on all bands. 
Harmonic outputs were reasonably well controlled. The rig takes around 
18A max on tx. ; 


CONCLUSIONS: I liked this rig very much indeed; the receiver has an 
outstanding performance in many areas. I am a little concerned about 
the transmitted spurii and the vfo directly breaking through into the rx 
mixer, but my age criticism is clearly personal. I wish the vfo had 
been more positive. This rig has clearly a lot going for it and it is 
strongly recommended for those who want the best possible performance on 
1.8, 3.5 and 7MHz bands. Its price is now very high, and this has to be 
the final consideration. Particularly praiseworthy is the back-up 
service from KW Ten-Tec Ltd. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


28 .55MHz ~120dBm 
10.12MHz -117dBm 
1. 9MHz -117dBm 


Selectivity: ssb, bandwidth for given level drop 
Wide: 6dB 2.3kHz, 40dB 2.75kHz, 60dB 2.95kHz, 80dB 3.3kHz. 
CW: 6dB 220Hz, 40dB 575Hz, 60dB 865Hz, 80dB 2.1kHz. 


Reciprocal mixing, ssb: y 
+100kHz spacing 106dB 
+50kHz 106dB 
+20kHz 106dB 
+10kHz 102dB 
+5kHz 100dB 
+2kHz 92dB 

S meter: $1 -120dBm 
S9 -93dBm 
$9+20 -64dBm 
S9+40 -38dBm 


Preamp gain: 15dB 
Product detector distortion: 0.8% 
Maximum audio output power: 4ohms 3.8W; S8ohms 2.4W. 
Calculated intercept point, ssb: 
+100/+200kHz spacing OdBm 
Size: 380w x 130h x 360d (mm). Weight: 6.4kg. 


LABORATORY TRANSMITTER RESULTS 


Maximum output power, cw: 105W 
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PLEASE NOTE! 


Some dealers are offering amateur radio products under the 
“KENWOOD” brand name. You should be aware that transceivers 
and receivers produced by Trio Kenwood Corporation for sale in 
the U.K. always carry the “TRIO” brand, because at the moment 
the name “KENWOOD” is a registered trade mark of Thorn-EMI. 
Only “TRIO” branded units are backed by the U.K. approved 
dealer distributor service and spares network. Trio-Kenwood 
take every care to ensure that the equipment which you buy is 
correctly specified for your use, but despite their care and 
attention, there will always be the individual who will sell the 
product without the necessary service and spares backup. 


Put in simple terms, this means that if the transceiver or 
receiver you are being offered carries the “KENWOOD” badge on 
the panel, it must have been made for some market area other 
than the U.K., and must have been imported outside the normal 
factory to UK distributor route. 


In addition to the major problem that no service is normally 
available from the U.K. approved dealer network, the unit you 
buy may well be significantly different to the correct U.K. 
specification, and we have seen examples ofreceivers with 100V 
ac mains transformers, VHF transceivers with no repeater 
shifts or tone bursts, the classic of the TS830M which has no 
facilities for fitting CW filters (wonderful for the keen HF 
operator! ), and most amazing of all, the complete removal of all 
serial numbers, including cutting them off the packing carton, 
using a razor blade! Would you really part with your money to 
someone who removes all the serial numbers? 


You must ask yourself the question, “Is it worth buying 
something which is of dubious origin, possibly not correct for 
the market, and carries no service and spares backup other than 
that of the non-approved dealer who supplied it”. 


Remember, you are spending a lot of money on your hobby, so 
it’s common sense to buy something which you know has the 
full backing of the “TRIO” distributor and dealer network, right 
back to the factory. Any other course of action is to risk throwing 
your money away. 5 


Obviously with station accessories such as loudspeakers, SWR 
meters, headphones, etc., the specification is the same for all 
markets, and consequently you may occasionally find 
“KENWOOD” brand accessories in your local approved dealer’s 
shop. Such items are completely compatible with your “TRIO” 
transceiver and will have the full backing of the dealer. 


If youare in any doubt at allregarding the purchase of 
TRIO equipment, simply contact the sole distributor 
for TRIO communications products in the United 
Kingdom, LOWE ELECTRONICS LIMITED. 


LOWE ELECTRONICS 


Chesterfield Road, Matlock, DERBYSHIRE DE4 5LE 
Telephone 0629 2817, 2430, 4057, 4995 Telex 377482 LOWLEC G 
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EQUIPMENT REVIEWS 


Trio R2000 


HF multimode receiver 


FACILITIES: Frequency coverage: 100kHz to 30MHz. Tuning: knob rotates 
in 50, 500 or 5kHz synthesiser steps with 10kHz, 100kHz or 1MHz per rev. 
Modes: a.m. nar/wide, fm, usb, lsb and cw. 10 memories with memory write 
and recall, incl mem to vfo. Mem stores frequency, band and mode. 
Front panel facilities incl af gain, four osition rf attenuator in 10dB 
steps, audio tone and squelch (all fe aa power on/off, timer on/off, 
age fast/slow, noise blanker on/off, display dim, three tuning speeds 
and frequency lock, push buttons for MHz bands up/down, mode buttons, 
mem write, scan, programme scan, scan hold, nar/wide filter, time set, 
five position rotary for two clock times, frequency display and timer 
setting functions. 

Ten separate memory buttons for rapid memory access. Pips sound when 
various buttons or MHz bands are changed. Loudspkr is mounted forward 
facing on front panel. Quarter-inch mono headphone jack and 3.5mm tape 
recorder feed jack on front panel. LED digital frequency display in 
100Hz increments. Mem channel display and some status indications. S 
meter reads to $9 +40dB. Four feet underneath, carrying handle on right 
cheek and bail stand underneath front. Rear panel: antenna socket is 
S0239 in parallel with 50ohm spring loaded connectors. Separate 500ohm 
terminal for long wire antenna. Data interface socket used for 
interconnecting with optional vhf converter covering 118-174MHz. 3.5mm 
jack for ext spkr. IEC socket for mains fuse. 13V dc special socket 
for running rig from dc. Muting socket when used with separate 
transmitter. 


SUBJECTIVE TESTS AND ERGONOMICS: Although this set is of similar 
vintage to the Yaesu FRG7700, its ergonomics seem years ahead. It was 
also simple to access all functions and to operate the vhf converter. 
Unfortunately, the rf intercept point was poor and thus the dynamic 
range capability is severely limited as there is far too much gain 
before and in the mixer. The receiver seemed very lively though, and 
overall quality sounded better than the normal FRG7700. One of this 
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set's main assets is the superb memory to vfo and tuning steps facility 
making it so easy to use. The rf attenuator was extremely useful and 
did help offset the poor rfim performance to a degree. 

The vhf adaptor was great fun to use, although it had rather poor 
sensitivity and rfim characteristics. Adding a wide band preamp to it 
greatly improved sensitivity, but many problems then occurred with 
intermodulation products all over the place. At best, I preferred 
general coverage vhf listening on this set to that of most scanning 
receivers, as the Trio allowed one to change frequency and tune up and 
down as fast as one wanted to, and thus it was easier to find that 
illusive and occasional fascinating transmission! This set can perform 
much better in practice if you use a suitable atu such as the Yaesu 
FRT7700. You will almost certainly require the Yaesu FF5 low pass 
filter if you want to use lw without breakthrough from the stronger 
medium wave stations. There was plenty of audio power available, and 
reproduced quality on all modes was decidedly better than that of the 
FRG7700. 


LABORATORY TESTS: RF sensitivity was quite reasonable on the 28MHz 
band, and this was maintained down to 7MHz, sensitivity gradually 
decreasing down to medium wave which in practice is quite sensible. FM 
sensitivity measured well, but I was disappointed in the effective a.m. 
sensitivity measurements. Reciprocal mixing performance was poor, and 
this had the effect of making all the selectivity measurements very poor 
at the bottom of the skirts. The rf intercept point measurements were 
not good enough for a receiver that was otherwise surprisingly good, and 
if you compare the dynamic range with that of many modern transceivers, 
you would see that it is around 25-30dB inferior. SSB selectivity 
showed quite a wide top, and much sharper skirts than the FRG7700, but 
-60dB selectivity was much too wide at 22kHz bandwidth! 

The S meter gave 25dB range between Sl and 9 on ssb, but its 9dB 
range on fm is ridiculous. The meter represented only 18dB increase 
from S9 to 9 +40dB. AM distortion measurements were not good, for even 
medium modulation levels they reached several percent showing poor a.m. 
detector design. Product detector distortion was also rather high, but 
FM distortion was reasonable. Some 3.7W of audio power was available 
into an external 8o0hm speaker and this is excellent. Slow age was very 
slow indeed, so you will have to use fast speed when listening to quick 
break-ins which are so frequent on the 1f bands. AGC threshold is at 
about 4uV which is slightly on the high side. 

AM response in the wide position was almost flat’from 100Hz to just 
under 4kHz, and above this the response fell very steeply. In the 
narrow position the ssb filter is used, and thus the sound is so muffled 
as to be almost ludicrous. The ssb response not only showed an 
unwelcome 4.5dB hump around 250Hz, but frequencies above 2kHz were 
rolled off before the proper skirt of the filter, and thus the sound 
tended to be muffled and plummy. FM response was much wider, but it did 
not attenuate anywhere near enough above 3kHz. AM selectivity was just 
about right but fm selectivity was poor. 

The vhf adaptor's sensitivity is about 10dB inferior to that of most 
dedicated 144MHz rigs and is thus not good enough, whilst rfim 
measurements were some 10-15dB poorer than that of most modern rigs. 
Reciprocal mixing performance was poor, clearly due to the main receiver 
rather than to the converter which did have good frequency stability. 


CONCLUSIONS: There is so much I liked about this receiver, but the 
extremely poor dynamic range condemns it in my opinion and for this 
reason I cannot recommend it, particularly if you live anywhere near 
powerful transmitting stations. The ergonomics, however, are superb. 
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LABORATORY RECEIVER RESULTS 


Sensitivity: 


Sensitivity: 
Sensitivity, 
Selectivity: 


Selectivity: 


Selectivity: 


ssb, for 12dB sinad 


28 .4MHz -120.5dBm 
10 .1MHz -121.0dBm 
3.8MHz -118dBm 
1.9MHz -110dBm 
1.0OMHz -107dBm 
fm, for 12dB sinad 

29 .6MHz -114dBm 


am, for 10dB s/n (wide/narrow): -101dBm/-104dBm 
ssb, bandwidth for given level drop 

3dB 2.6kHz, 40dB 4.8kHz, 980dB 52.5kHz, 
6dB 3.0kHz, 60dB 22.2kHz. 

am wide, bandwidth for given level drop 


Reciprocal mixing, ssb: 


S meter: 


3dB 7.5kHz, 40dB 13.2kHz,  80dB 55kHz, 
6dB 8.4kHz, 60dB 29.2kHz. 
fm 
+/-12.5kHz 43 /28dB 
+/-25kHz 59/58dB 
+100kHz spacing 97dB 
+50kHz 90dB 
+20kHz 81dB 

FM SSB 
$1 -102dBm -95dBm 
59 -93dBm -70dBm 
$9+20 -89dBm -47dBm 
S9+40 -75dBm -21dBm 


FM audio distortion (4/2.5/1kHz deviation): 1.5/1/1.3% 


AM distortion (wide/narrow) - minimum: 
Maximum audio output power: 


325/1.5% 


Sohms 3.7W 


Calculated intercept point, S2 method: 


3.6MHz +100/+200kHz spacing -17dBm 
1. 9MHz se i -11.5dBm 
1.0MHz e -7dBm 


TRIO R2000 VHF UNIT LAB RESULTS 


Sensitivity: 
Sensitivity: 


Selectivity: 


ssb, for 12dB sinad 

145 MHz -117dBm 
fm (2.5kHz deviation) for 12dB sinad 
144 .95MHz -111.5dBm 
ssb, bandwidth for given level drop 
3dB 2.7kHz, 40dB 6.4kHz, 

6dB 2.9kHz, 60dB 26.4kHz. 


Reciprocal mixing, ssb: 


+100kHz offset 91dB 
+50kHz 84dB 
+20kHz 75dB 

S meter: FM SSB 
Si =<" -95dBm 
S9 -93dBm -74dBm 
S9+20 -89dBm -53dBm 
$9+40 -76dBm -28dBm 

SSB product detector distortion: 2.7% 

FM audio distortion at 2.5kHz deviation: 1.4% 


Size: 


375w x 115h x 210d (mm). 


Weight 5.5kg. 
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Trio THZ1E 


144MHz fm hand held 


FACILITIES: Frequency Coverage: 144MHz-146MHz (modifiable to cover up 
to 148MHz). Mode: fm. Tuning: three thumbwheels covering 10kHz, 
100kHz and MHz steps with 5kHz up button. Minus and reverse repeater 
shifts. Auto toneburst on/off, and high/low pwr switches. Miniature 
jacks on top panel for ext mic with ptt and earphone/spkr. Antenna 
socket: threaded phono socket (special rubber duck supplied with screw 
threaded phono plug). AJ3 optional screw threaded phono adaptor to BNC 
socket available. Miniature gain control with pwr on/off switch 
incorporated. Variable squelch control. PIT lever on left side cheek 
and loud spkr/mic under grille on front panel. Miniature rechargeable 
battery slides sideways from rig for recharging with supplied charger. 
Maximum rated pwr 1W (see results). Options: manganese battery case 
type BI2, battery case for extended operation type EB2, dc/dce psu for 
mobile operation type DC21, SCA8 soft carrying case, HS8 earphone, SMC30 
spkr mic and HMCl vox operating head set. DC voltage requirements: 
5.8-10V, nominally 7.2V (not 13V). 


SUBJECTIVE TESTS AND ERGONOMICS: I have been delighted with this Trio's 
performance and amazingly small size. It will fit easily into a breast 
pocket with antenna detached, or just as easily into a handbag. 
Although not all will like the thumbwheels, they were more positive than 
usual. The antenna is too small to be really effective for longer 
distances, but it is easy enough to use a longer whip if you purchase 
the rather expensive BNC adaptor. At first, we had a slight problem in 
obtaining a reliable connection between battery and charger, due to a 
poorly fitting battery adaptor, but a second sample was satisfactory. 
Transmitted audio quality was clean and surprisingly good, and received 
quality was also quite acceptable, although slightly thin from the 
sub-miniature speaker. Occasionally the ptt lever tended to stick, but 
another sample did not have this problem. Reverse repeater facility is 
far more useful than a plus shift, and the three position slide switch 
giving shifts was easy to use although small. 

We had some surprisingly good contacts with this‘rig, particularly 
when using it with a longer whip, but the small one allows you to work 
local without any problems, if they are reasonably line of site. 
Battery life is fairly short, and I recommend a second battery pack as a 
reserve. The optional dc/dc converter lead, enabling the rig to work 
from 13V dc is almost essential if you are operate in the shack. It was 
rather entertaining to pull this rig out of my pocket in a ground floor 
lounge at the IEE in London and surprise everybody by working through a 
repeater! This is possibly the most inconspicuous hand held on the 
market, and nobody would believe that you could be wearing one! 


LABORATORY TESTS: RF sensitivity was not quite as good as some of the 
competition, but it is most definitely not poor. The rf intercept point 
is much better than almost all competition, however, and this will be a 
great asset to home station use on a good antenna. Selectivity was poor 
for 12.5kHz spacing, but adequate for 25kHz. You may therefore get 
slight interference from a strong adjacent channel signal. Audio 
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distortion was quite acceptable, 


limited at around 300mW. 


showed a fairly 
dramatically below 500Hz 
rolled off moderately above 2.5 

Although the rig has a speci 
board on high power from the 


steep lf cut 


Capture ra 
had marginally more distortion 


(200Hz was 
kHz, the 5kHz response being -12dB. 


EQUIPMENT REVIEWS 


but maximum audio power output was 
tio was good, but very weak signals 

than usual. The reproduced response 
starting from around 600Hz, steepening 
-24dB ref 1kHz). At hf response 


fied output of 1W, we noted 2W across the 
7.2V rated supply, low power being around 


350mW. Battery drain was low on rx squelch, but an appreciable drain 
occurred on high power tx. Both toneburst and speech deviations were at 
around 5kHz, the limiter working well. Transmitted audio response was 
said to be well controlled and of excellent quality. No harmonic or 
spurii problems were noted on the rf output. A slight inaccuracy was 
noted in the simplex output frequency, although the repeater shift 
frequency was accurate. No drift problems were noted. In general use the 
internal battery pack would last at least an hour with an average QSO 
duty cycle, but you will most certainly need the optional external 
battery pack if you want to get several hours use out of this little 
rig. The nicad pack takes about eight hours to charge up from the 
supplied charger. 


CONCLUSIONS: Of course one has to accept short 
from such a small hand held, but at least you 


battery life and low erp 
have the option of larger 


external batteries and a longer whip, and so I can highly recommend 
purchase of this little rig. In past years, fairly small rigs such as 
the IC2E have been favoured, but this one is so much handier that it 


cannot fail to be popular. Many of us like to be discreet about 
carrying a handy talkie around both for fun use and even for an 
emergency situation. I feel that both TH21E and 41E models are highly 
innovative, and will start a new trend in attitudes to the use of handy 
talkies. There are many situations where one does not want to drag 
around a larger unit, but wearing the TH21E is no problem at all and you 
can even forget it is in your pocket. In September 1985 I took my 21E to 
the US, having cut out diode Dé to increase coverage to 148MHz, and in 
Colorado was stunned to work into repeaters Up to 60 miles away, and to 
great effect. The US version has a touch pad for tones, and the reverse 
repeater switch becomes +/- shift for US repeaters. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


144 .025MHz -120.5dBm 
144 .050MHz -121.5dBm 
145 .975MHz -120.0dBm 
Selectivity: off channel blank carriers 
+/-12.5kHz spacing 29 /26dB 
+/-25kHz 50/43dB 
S meter: none fitted 
FM audio distortion (3kHz/1kHz deviation): 2/2% 
Maximum audio output power: Sohms 0.3W 
Calculated intercept point: 12dB sinad method 
+100/+200kHz spacing -17.5dBm 
+50 /+100kHz -14dBm 
Quieting: 16dB 
Size: 66w x 128h x 32d (mm). Weight 280g 


LABORATORY TRANSMITTER RESULTS 

Maximum output power (high/low): 2/0.35W 

Harmonics and spurii: all below -60dB ref full output power 
Deviations (toneburst/typical speech/provoked speech): 4.86/4.7/5.2kHz 
Repeater toneburst frequency: 1755Hz 

Repeater shift accuracy: -30Hz 
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Trio TH41E 


70cm fm hand held 


FACILITIES: Frequency coverage: 430.0 to 439.995MHz. Frequency 
selection: thumbwheels for MHz, tens and hundreds of kHz, with 5kHz 
up-shift button. Three position switch on rear panel for repeater, 
simplex and reverse repeater, repeater upshift 1.6MHz on tx. Auto 
toneburst on/off switch, low/high power switch, and sockets for external 
microphone input with ptt and external loudspeaker or headphone. 
Antenna socket: special phono type threaded at its base. A short thin 
whip is supplied with an appropriate special phono plug, but an adaptor 
to bnc (AJ3) is available as an optional extra to allow better whips or 
external antennas to be used. 

The miniature volume control incorporates the on/off switch, and is 
complimented by a very small squelch control (slightly difficult to 
use). The ptt is on the left side cheek and the loudspeaker/microphone 
is behind a grille at the top of the front panel. The miniature 
rechargeable battery slides sideways from the rig for external 
recharging, (eight hours with supplied charger). Maximum power output 
is specified at 1W but see laboratory tests. The rig is supplied with 
whip, nicad pack and charger. An external speaker/mic type SMC30 is 
available as an option, together with a headset including vox control. 


SUBJECTIVE TESTS AND ERGONOMICS: The TH41E is virtually identical to 
the 2M version, the only obvious external difference being that the whip 
is marked with two green circles at its top. The performance on the 
supplied whip showed that it was not : 
particularly good, but using the adaptor 
and a much longer colinear whip, the 
received and transmitted performance was 
greatly improved. Transmitted quality was 
excellent and the deviation very well 
controlled. Receive quality lacked 1f of 
course, but diction was very clear indeed, 
and the available volume quite reasonable 
for a handheld, despite the rig's minute 
size. The thumb wheels were easier to use 
than many, but I wish we could have had 
25kHz channelling on them instead of having 
to use the 5kHz up-shift for half the 
channels. The toneburst was just right for 
repeater access, and no problems of any 
kind were experienced. The sensitivity was 
reasonable and selectivity acceptable, but 
many mobile rigs are a little better. 
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LABORATORY TESTS: RF input sensitivity measured reasonably well but 
fell off slightly at the hf end. One or two larger handhelds are 
slightly better, but the difference is marginal. The input 
intermodulation performance is acceptable, but when used with a large 
external antenna system, slight im problems could be noted if strong 
local signals are present, although this should not be of real concern. 
FM limiting was excellent, as was the capture ratio. Received frequency 
response showed a steep bass cut below 500Hz, but higher frequencies 
were maintained reasonably flat up to 3kHz or so, falling slightly less 
rapidly than ideal at higher frequencies still. FM distortion was 
fairly low and there was plenty of gain available, although maximum 
output power is rather limited at 390mW into Sohms. Receiver alignment 
was excellent, no sensitivity improvement being noted when the signal 
generator was taken slightly off frequency. 

The transmitter section actually gave a power of 1.5W into an 
external 50ohm load when checked across the band, and this is 50 per 
cent more than spec, thus allowing plenty of output until the battery is 
dying. Low power output was at around 250mW. Audio deviation was 
extremely well controlled, and was limited at 5kHz, even under extreme 
provocation, this also being the deviation of the internal toneburst, 
which also had good frequency accuracy. Output frequency was very 
accurate on simplex and duplex. No harmonic or spurii problems were 
noted on the spectrum analyser. No synthesiser whine was noticed on tx 
or rx. The nicad takes quite a time to charge up (eight hours) and I 
would recommend the purchase of a spare battery, although the battery 
drain was average for a 70cm handheld. The rig should take 650mA on tx 
high and around 30mA on rx when squelched. Unfortunately, when the rig 
was transmitting at the hf end with repeater shift in, tx output was 
maintained out of band up to 441.595MHz, and this will need watching. 


CONCLUSIONS: This rig has no poor points, and seems a clear contender 
for a best buy. It is very small, coupled with a most effective 
performance. Thoroughly recommended, and the only slight problem we had 
was a sticking ptt switch. The sort of rig for an amateur who wants to 
carry it around unobtrusively. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


432.025MHz - -121.5dBm 
435 .975MHz -121.5dBm 
439 .975MHz -120.5dBm 
Selectivity: +/-25kHz 48/45 .5dB 
+/-50kHz 52/54dBm 


S meter: none fitted 
FM audio distortion (3kHz/1kHz deviation): 2.3/3.0% 
Maximum audio output power: 8ohms 0.4W 
Calculated intercept point: 
+100/+200kHz spacing -24.5dBm 
+50/+100kHz -18.5dBm 
Quieting: 16dB 


LABORATORY TRANSMITTER RESULTS 

Maximum power output (high/low): 1.5/0.25W 

Harmonics and spurii: all below -65dB ref full output 

Deviations (toneburst/typical speech/provoked speech): 5/4.8/5kHz 
Repeater toneburst frequency: 1748Hz 

Repeater shift accuracy: +70Hz 

Size: 57w x 120h x 28d (mm). Weight: 290g inc antenna/nicad batteries 
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Trio TMZ01A 


144MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 144-146MHz. Mode: fm. Tuning: knob 
rotates in click steps, vfo A 25kHz, vfo B 5kHz. Five memories storing 
frequency and repeater shift. Memories 4/5 can be split rx/tx. 
Priority channel checks mem 1 every 6secs. Front panel: audio gain/pwr 
on/off and fm squelch, slide switch for simplex/+/- repeater shift, 
buttons for reverse repeater, high/low pwr, auto toneburst on/off, mem 
write/recall, mem scan, 1MHz shift, priority and vfo A/B. Eight-pin mic 
socket. LED frequency and basic status display. LED S meter/rf pwr 
output indications. Back panel: $0239 line socket on short flying lead 
for antenna, captive dc 13V lead with in-line positive fuse and bullet 
connectors, 3.5mm jack for loudspkr (spkr is ext and supplied), large 
heat sink for solid state pa, nominal pwr 25W. 

Mobile mounting bracket supplied with mic (up/down and ptt buttons). 
Double mounting kit for use with TM201 and 401 combined, as optional 
extra. Rev repeater button is dial lock on simplex. Optional remote 
control accessory for operating up/down frequency buttons, mem recall, 
MHz, and vfo A/B with duplicated frequency etc display. Audio pip 
sounds when any command is accepted, the number of pips varying with the 
function. | 


SUBJECTIVE TESTS AND ERGONOMICS: This rig produces a very similar audio 
quality to that of the TW4000A, but unusually excludes a built-in 
speaker. The external speaker provided has quite a high sensitivity, 
and reproduced quality was above average and easily sufficient for 
mobile in a noisy environment. The ergonomics are very similar to those 
of the TW4000A, although I preferred this rig's repeater shift/simplex 
switching with a positive three-position sideways acting switch. Memory 
insertion and recall was easy to use but I would have liked more memory 
capacity. Pip tones are a constant reminder of what you are doing, and 
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they soon inform you of an _ error. The tuning knob was smooth and 
positive. The rig's rear gets rather hot on long overs, so it need s 
efficient ventilation. . 

Virtually no interfacing facilities are provided which is a slight 
disadvantage, and the lack of 12.5kHz channelling is a nuisance. 
Frequency readout is very clear and generally excellent. The rig has 
slightly less 1f on tx than the 4000A, the quality being generally 
liked. A very slight synthesiser whine was noted on tx but this was not 
serious. Easy to install and remove in a mobile installation (a plus 
point) this rig is surprisingly compact, and you can tuck it well away 
if you use the remote control accessory for normal mobile use. All 
functions worked well and I rather liked the rig. In use, no problems 
were experienced and the receiver seemed to knife out weak stations 
close (in frequency) to strong ones very adequately. 


LABORATORY TESTS: RF sensitivity did not measure quite as well as the 
subjective tests might have inferred, although I consider it adequate. 
The rf intercept point, however, was 3dB better than that of the 
TW4000A, and thus surprisingly good fora mobile. Reciprocal mixing 
performance was excellent, especially for a synthesiser rig. 
Selectivity is superb at 25kHz off channel, whilst rejection at 12.5kHz 
is fairly good. The S meter was not particularly sensitive and 
indicated only a 10dB range between Sl and 9, a 10 coming up for an 
extra 4dB increase. Capture ratio measured very well, and quieting was 
excellent. Limiting was reached at a very low rf level. FM distortion 
was just a little high, but not bad, whilst audio power output was 
higher than usual, a useful 4.4W being available into 4ohms. Signal to 
noise ratio on a strong signal was very good. Received frequency 
response shows a fairly steep cut below 250Hz, and hf rolls off quite 
rapidly above 2.5kHz. The squelch control covers an unusually wide 
range, and can be set so that a very weak signal can open up the rx. 
The rx squelch current drain is reasonable for a mobile rig. 

When supplied with 13.8V dc the rig gave a useful output power 
averaging 26.5W, reducing to around 4.5W on low power. Frequency 
accuracy was excellent, the repeater shift being very precise, as was 
toneburst frequency. Toneburst deviation was set near-perfectly, and 
speech deviation was just about right. We checked the transmitted 
signal to noise ratio ref 3kHz deviation and the -42dB noise measurement 
reached was not considered particularly good. Maximum current drawn on 
tx was just under 4.5A which shows reasonable economy for a 25W rig. 
The transmitted response was surprisingly flat from 300Hz to 3kHz, being 
curtailed fairly sharply outside these limits particularly at the lf 
end. Deviation limiting was most effective. No harmonic or spurii 
problems were noted at all, the measurements being below -70dB ref 
fundamental. 


CONCLUSIONS: Since reviewing this model, Trio have introduced the 
TM211E, with its seven-position front fascia. The microphone socket is 
on the end of a captive lead attached to the back panel. The rig 
incorporates Trio's digitally coded squelch station identification 
system which also allows compatible rigs to open each other's squelch 
etc. This rig should have an_ identical performance. It is 
unfortunately around £100 more expensive than the 201. 

This rig sits in a competitive market, which includes the Yaesu FI270 
and Icom IC27E. It is quite small, and can be recommended, although the 
lack of 12.5kHz channelling should be noted. The IM201 far outclasses 
older fm mobiles, and the inclusion of high power is important although 
you must provide adequate ventilation. Many mobile enthusiasts like the 


idea of having both the M201 and 401 in the stacking frame allowing 


279 


BUYER'S GUIDE TO AMATEUR RADIO 


both bands to be operated at once. Although this is more expensive than 
a normal dual bander, see the FT2700 for its special simultaneous rx/tx 
facility which you might prefer to having two separate rigs. 


LABORATORY RECEIVER RESULTS 
Sensitivity: fm for 12dB sinad 


144 .025MHz -123dBm 
144. 95MHz -122.5dBm 
145 .975MHz -122dBm 

Selectivity: off channel carrier modulated by filtered white noise 
+/-12.5kHz spacing 33/32dB 
+/-25kHz 80/80dB 
+/-50kHz 82/83dB 

Reciprocal mixing, fm: 
+100kHz offset 108dBm 
+50kHz 102dBm 
+25kHz 95dBm 

S meter: 1st led -106dBm 
2nd -105dBm 
3rd -103dBm 
4th -98dBm 
5th -96dBm 
6th -92dBm 

FM audio distortion (3/1kHz deviation):  2.6/0.7% 

Quieting: 16.5dB 


Maximum audio output power: 4ohms 4.4W; 8o0hms 2.8W 
Calculated intercept point: 12dB sinad method 


+50/+100kHz spacing ~7dBm 
Best obtainable signal to 
noise ratio (CCIR/ARM weighted): 55dB 


Size: 141w x 40h x 183d (mm). Weight: 1.25kg 


LABORATORY TRANSMITTER RESULTS 

Maximum output power (high/low): 27/4 .4W 

Deviations (toneburst/normal speech/provoked speech): 
4.8/5/5.7kHz 

Harmonics and spurii: all below -65dB ref full output 

Maximum current drawn on tx: 4 .GA 
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Trio TM401A 


430MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 430-440MHz. Mode: fm. Tuning: knob 
rotates in click steps, vfo A 25kHz, vfo B 5kHz. Five memories storing 
frequency and repeater shift. Memories 4/5 can split rx/tx. Priority 
channel checks mem 1 every 6secs. Front panel: audio gain/pwr on/off 
and fm squelch, slide switch for simplex/+ or - repeater shift, buttons 


for reverse repeater, high/low pwr, auto toneburst on/off, mem 


-write/recall, mem scan, MHz shift, priority and vfo A/B. Eight-pin mic 
socket. LED frequency and basic status display. LED S meter/rf pwr 


output indications. Back panel: N type line socket on short flying 
lead for antenna, captive dc 13V lead with in-line positive fuse and 
bullet connectors, 3.5mm jack for loudspkr (spkr is ext and supplied), 
large heat sink for solid state pa, nominal pwr 12W. Mobile mounting 
bracket supplied with mic (up/down and ptt buttons). Double mounting 
kit for use with TM201 and 401 combined supplied with rig. Rev repeater 


button is dial lock on simplex. Optional remote control accessory for 


operating up/down frequency buttons, mem recall, MHz, and vfo A/B with 
duplicated frequency etc display. Audio pip sounds when any command is 


| accepted, the number of pips varying with the functions. 


| SUBJECTIVE TESTS AND ERGONOMICS: This is virtually the twin of the 


201A, and the ergonomics are absolutely identical. Maximum output power 
capability is much lower though, unfortunately, but this allows the rig 


_ to keep cooler than the 201. See the ITM201A review for comments. 


Modulation reports were excellent and no problems were encountered in 
operation. Audio was certainly good, and modulation still clear when I 
shouted into the microphone when fairly close. Intelligibility, the 
main factor, is good. Received audio was of excellent quality and very 


'clear, as was the external speaker provided (there is no internal 


speaker). Sensitivity was good and no problems were noted in the 


| receiver. I liked the ergonomics of this rig, as the 201, and since 
| 12.5kHz channelling is not used on this band, I did not miss it. 


| LABORATORY TESTS: RF sensitivity measured very well at the bottom and 
| middle of the band, but degraded a little at the top end. RF intercept 


point measured quite well for a 430MHz mobile rig, and so you are 


_ unlikely to get any rfim problems. Reciprocal mixing performance was 
| adequate. All fm selectivity measurements were excellent, and the rig 
| should reject 12.5kHz off channel non-amateur transmissions quite 


adequately. As usual, the S meter only indicated a small range (13.5dB) 


| between Sl and 9. Limiting, capture ratio and quieting measurements 


were all very satisfactory. Audio distortion was fairly low, and quite 


| a lot of power was available especially into 4ohms. Best attainable 
| signal to noise ratio was adequate, but not quite as good as some other 


rigs. The squelch control could be set for very weak signals to open up 
the receiver, and its range was around 16dB. Reproduced frequency 


| response was quite good, and virtually identical to that of the TM201A. 


Frequency accuracy seemed excellent. The rx squelched current drain was 
reasonably low, but it could run your battery down over a full weekend. 
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Although we noted 15W output on high power, I am slightly mystified 
as to why it could not have been a 25W model, bearing in mind its sister 
dual band TW4000A gives over 25W. Transmitted frequency accuracy was 
extremely good. Toneburst deviation seemed about right, but since it 
came on for rather too short a time, we could not easily measure it. 
Typical speech deviation was set correctly. Harmonic and spurious 
outputs were all below -65dB. The transmitted audio response was 
pre-emphasised accurately at 750uS up to 3kHz, above which frequency the 
response was curtailed extremely rapidly, which is splendid, being 30dB 
down by 6kHz. At the base end, there is a 6dB per octave slope below 
250Hz, but attenuation becomes very steep below 100Hz. Just under 3A 
was drawn on high power tx. 


CONCLUSIONS: Since this model was introduced, Trio have brought out a 
successor which I have not yet tested, the IM411E. It is claimed to 
have an identical performance and sound quality, but it has a 25W pa 
incorporated. It has quite a novel front fascia swivel which can be set 
to any of seven tilt positions. The microphone socket is on a captive 
lead entering the back panel. Trio's digitally coded squelch system is 
incorporated to identify your stations to another user with an 
appropriate rig and display unit. Unfortunately, it is much more 
expensive than the 401. As with the 401, the 411 is sold complete with 
the mobile stacking kit which can also accept the 201 or 211. I very 
much liked the TM401A which can be recommended, and it seems a fair 
presumption that the ITM411E would be just as good. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


432 .025MHz -123 .5dBm 
439 .975MHz -121.0dBm 
Selectivity: off channel blank carriers 
+/-12.5kHz spacing 60/48dB 
+/-25kHz spacing 70/69.5dBm 
Reciprocal mixing, fm: 
+100kHz offset 93dBm 
+50kHz 86dBm 
+25kHz 81dBm 
S meter: S1 -110dBm 
S9 -96.5dBm 
Endstop -91dBm 


FM audio distortion (3/1kHz deviation): 
Maximum audio output power: 
Calculated intercept point, fm: 


1.5/0.7% 
4ohms 4.4W; S8o0hms 2.8W 


+100 /+200kHz -11.75dBm 
+50/+100kHz -12.5dBm 
Quieting: 16.5dB 
Best obtainable signal to 
noise ratio (CCIR/ARM weighted): 47dB 
Size: 141w x 40h x 183d (mm) 
LABORATORY TRANSMITTER RESULTS 
Maximum output power (max/min): 
432.025MHz 15.6/1.3W 
439 .975MHz 15.3/1.2W 
Provoked speech deviation: 5. 2kHz 
Repeater shift accuracy: -20Hz 
Harmonics and spurii: all below -65dB ref full output 
Current drawn on tx (high/low): 2.9/1.2A 


282 


EQUIPMENT REVIEWS 


Trio TR751E 


144MHz multimode mobile transceiver 


FACILITIES: Frequency coverage 144 to 146MHz, (US version 144-148MHz) 
Modes: fm, cw, lsb, usb and auto (mode changes at appropriate band 
segments). Ten memories (9/0 with tx/rx user defined split), cyclic 
repeater offset and reverse repeater buttons. Mem 1 has priority scan 
facility, 7 sets scan start frequency, various other mem functions. 
Memories store frequency, mode, tone burst, tx offset, (US model 751A 
also stores sub audible tone etc), programmable and memory scanning, 
scanning in either direction from mic or rig. Two VFOs, and tuning knob 
clicks round in 50Hz/5kHz steps for ssb/cw (scans 1/5kHz); fm 5/12.5kHz 
steps. Mem to VFO when tuning knob moved from memory. US 751A has 
5/10kHz steps on fm. Many second function facilities, and DCL system is 
fully incorporated with optional accessories. Very comprehensive 
display including frequency in 100Hz increments (star for +50Hz). Front 
panel facilities also include volume, on/off and squelch control mounted 
concentrically, and concentric rf gain and rit (switchable), noise 
blanker, and low/high power switch (25/4W). Optional speech frequency 
and status read out. Ejight-pin mic socket and mic with ptt and up/down 
buttons supplied. Speaker underneath, and mobile mount is supplied. 
Rear panel: 50 ohm S0239 for antenna, 3.5mm jacks for external speaker 
and morse key. Four-pin aux socket includes alc input and short on tx 
pins for linear interconnections. Captive 200mm dc power lead with 
flying socket, fused in positive, and long dc extension power lead with 
plug supplied. Large heat sink across back for solid state pa. 
Dimensions: 180 x 60 x 195mm, excluding projections. Weight: 2.2kg. 


SUBJECTIVE TESTS: This rig arrived only just before this book went to 
press, It was tried on the band before taking any measurements, and I 
was immediately impressed with its amazing sensitivity, especially on 
ssb. It is quite obvious that Trio are at last introducing facilities 
which we require, eg shorting contacts on tx for linear operation, and 
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excellent memory to vfo by just moving the tuning control. The optional 
speech synthesiser can read frequency very quickly, which will be a boon 
for blind operators, and various pip sounds indicate correct or 
erroneous working. Even the mode buttons, when pushed, indicate by cw 
the chosen mode (A, F, L, U and C). Recipocal mixing noise was much 
lower than usual, and the filter shapes very good for a mobile rig. 
Audio quality was slightly muffled on rx, but modulation reports showed 
the transmissions to be clean and very clear, ideal for mobile 
operation. The squelch control is fairly soft in Oper ae kcny which I 
like, and switchable rit allows one to tune in someone's voice quite 
accurately. The noise blanker worked well, and the rf gain control 
allowed one to reduce the hiss pumping effect on strong ssb stations, 
and the age speed, at around two seconds recovery on average, is just 
about optimum for most uses. The Trio DCL system will probably be 
extremely useful when there are sufficient rigs on the air fitted with 
it. 

I have used many 144MHz multimodes in my car over the years, and I 
have no doubt that this new rig is my favourite, and far outclasses its 
predecessor, the Trio TR9130, let alone the TR9000. The low/high power 
tx switch most usefully operates on ssb/cw as well as fm, unlike many 
earlier Trio rigs' power switches. I would have preferred to have been 
able to switch between 50Hz, 500Hz and 5kHz steps on ssb/cw by allowing 
different stepping alternatives with VFOs A and B, and perhaps B should 
also have switched between 12.5 and 25kHz steps for fm on the UK 
version. The frequency read out is very easy to see, and I feel that 
the ergonomics are superb, although of course this is quite a personal 
matter. You will need to reduce the fm deviation slightly if 12.5kHz 
channelling becomes official, but there are plenty of pre-sets inside 
for user adjustments, which will be a great help. 


LABORATORY TESTS: RF sensitivities measured excellently, and the rf 
intercept point and reciprocal mixing performances were both well above 
average. The ssb filter was just a little wide at -60dB, but about 
right at the top, whilst the fm filters were adequate for 12.5kHz 
spacing, and superb for 25kHz. The S meter had 15dB range between S1 
and 9 on fm/ssb. Audio distortion and power output were average. RX 
frequency was just slightly out, but tx was 400Hz out after a long warm 
up. Although rx responses were slightly muffled at hf, those on tx were 
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excellent. The age threshold was at a very low level, and the speed was 
just about right. 

Maximum fm power on tx was 25.5W, but slightly more was available on 
ssb/cw. Two-tone tests were considered very satisfactory, but carrier 
rejection was just adequate, and there was slight 1f alternate side band 
breakthrough. The af/rf tx response plot showed a good passband, with 
some lf and hf roll off before the skirts of the filter. No rf 
harmonics were noted above -62dBc, and no spurii were seen above -75dBc 
up to +/-25Mhz from the carrier. FM response was excellent, transmitted 
distortion low, and max deviation about right for 25kHz spacing, the 
tone burst being right on frequency. Maximum tx current showed good 
efficiency, although the current was quite high on rx. Background noise 
on fm was around -45dB, quite good, but slight synthesiser buzz was just 
audible. 


CONCLUSIONS: This is a really excellent mobile rig, which I recommend 
strongly. Trio have got much right in its design. It is competitively 
priced, and I have no serious criticisms. It is likely to become a very 
popular rig, and I hope it will encourage more amateurs to try _ ssb 
mobile. Particularly recommended for blind operators. 
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LABORATORY RECEIVER RESULTS 
RF sensitivity: 12dB sinad SSB ~-127.5dBm, FM -124dBm 
RF input intercept points: 


+20/+40kHz -10dBm 
+100 /+200kHz -10dBm 
Reciprocal mixing ratios ref noise (SSB bandwidth): 
offsets 5kHz 84dB 
10kHz 93dB 
20kHz 97dB 
50kHz 108dB 
100kHz 114dB 
Selectivity: SSB 
-3dB 2. 2kHz 
-6dB 2.5kHz 
-40dB 3.7kHz 
-60dB 5. 2kHz 


Selectivity: FM 
12kHz channelling, modulated off required channel:  +10.5dB 


25kHz channelling: +75dB 
FM capture ratio: 4dB 
FM limiting threshold: -129dBm 
S meter: SSB Sl -112dBm 
S5 -105dBm 
S9 -95dBm 
further marks at -83, -67, and -46dBm 
Product detector distortion: 1.3% 
FM discriminator distortion: 3kHz deviation/1kHz mod 3% 
1kHz deviation 1.2% 
5kHz deviation 3.5% 
Audio output power at 10%THD: 8o0hms 2.3W, 4ohms 3.3W 
Maximum SSB frequency error: 240Hz 
SSB AGC threshold: approx -115dBm 
RX current: 460mA 


LABORATORY TRANSMITTER RESULTS 
Maximum power output: SSB 30W pep, normally 25W pep 
t ] Ww ° FM 26W 

Low power output, SSB/FM: typically 4.6W 

FM maximum deviation/typical speech/toneburst/toneburst frequency: 
6kHz /5kHz/4kHz/within 1Hz 

Synthesiser breakthrough on FM: approx 23Hz total deviation, 
typically -46dB 

FM TX audio distortion at 4kHz deviation/2.3kHz deviation: 
3.4%/1%THD 

SSB TX frequency error after long warm up: ~400Hz 

Carrier breakthrough: -46dBc 

Alt SSB breakthrough: l1kHz mod typically -70dBc 

RF harmonics: greater than -62dBc (no spurii above -75dBc) 

Maximum TX current drain 4.5A, lower power 2.4A 

(including two plots) 
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Trio TR2500 


144MHz fm hand held 


FACILITIES: Frequency coverage: 144-146MHz. Mode: fm. Tuning: key 
pad entry also with up/down buttons giving 5kHz steps (not 12.5kHz). 
Ten memories, minus repeater shift, reverse repeater button, tx mem/rx 
dial facility. Top panel: 50ohm BNC for antenna (rubber duck 
supplied), buttons for auto toneburst on/off and high/low pwr. Three 
position switch selecting simplex/repeater/special split. Listen on 
input button, audio gain (pwr on/off switch incorporated at end of 
track) and squelch provided. Miniature jacks for ext mic and 
earpiece/spkr. PII lever on left cheek and built in spkr/mic under 
front panel. LCD gives frequency and some status indications. Ext dc 
pwr and charging socket in the base. Optional accessories incl SMC-25 
spkr/mic, SI-2 home station charger/psu, MS-1 mobile mount combined with 
charger/psu and illumination light, RA-3 62cm whip, BI-1 dry battery 
holder, VB-530 mobile solid state PA/25W, SC-4 soft case incl belt clip. 


SUBJECTIVE TESTS AND ERGONOMICS: This set has some good ergonomics, but 
I found 5kHz stepping button very tiresome, and Trio should have had an 
alternative 12.5kHz for the UK. The reverse repeater button which 
allows one to listen to input, is most useful, and my only other 
criticism is that the simplex/repeater switch on the _ top panel was 
fiddly to use. Reproduced audio quality was good, but the speaker was 
slightly inefficient, so you could not get quite enough of it. The 
transmitted quality was good but slightly muffled, as reported by some 
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local stations. The rig is lighter than some of its competitors which 
is a plus point. Unfortunately, if you need a belt clip, you will have 
to buy the soft case with it. A scanning facility is provided which can 
be very useful. 

Very recently Trio introduced the model TR2600 which is similar to 
the TR2500, but includes digitally coded squelch, their new system which 
can be used to identify one's transmission to others who are also 
equipped. The TR2600 also, unfortunately, omits 12.5kHz channelling. 
The key pad has been improved, being more positive, a slight mechanical 
click being apparent to indicate acceptance. It can scan with either 
carrier stop or with a time hold after stop, and you can select to scan 
for busy or clear channels. Memory scan can be selected to omit any 
unrequired channels. Memories can also retain repeater shift. The LCD 
is slightly larger, and an illuminated S meter is added. ' 


LABORATORY TESTS: RF sensitivity measured well, and was just marginally 
down by 1dB compared with the IC2E. RFIM performance was decidedly 
better than average, although not as good as the latest base and mobile 
rigs. Selectivity is adequate but not particularly good. Audio 
distortion is extremely low in the discriminator and audio output stage, 
and slightly more power than usual was available to an external speaker, 
although the internal one is a little insensitive. There was plenty of 
gain available to bring up stations using lower deviation levels. 
Frequency accuracy on rx and tx was good, and the repeater shift and 
toneburst frequencies were well set. Toneburst deviation seemed about 
right, but speech deviation was slightly high. The rig produced 3.3W on 
high power, and 12dB less on low power, a useful ratio between powers. 
Harmonics were all below -70dB. RX squelched battery consumption is 
quite low, but battery drain was very high on high power, but low power 
was surprisingly economical. 


CONCLUSIONS: I much like this little rig, and its only disadvantage is 
the lack of 12.5kHz channelling. Its quality is a cut above average, and 
the ergonomics are particularly good. I can recommend it, and the later 
TR2600 model, although the acoustic power output is a little limited. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


145MHz -123.5dBm 
Selectivity: blank off channel carriers 

+/-12.5kHz spacing 43 /42dB 

+/-25kHz 50/50dB 


Maximum audio output power (at 10%THD): 8ohms 0.6W 
Audio distortion at 125mW output and 3kHz deviation: 0.7% 
Calculated intercept point: 12dB sinad method 


+25/+50kHz spacing -19dBm 
Size: 66w x 168h x 40d (mm) Weight: 540g 
LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 3.3/0.2W 
Deviations (typical speech/provoked speech): 7.0/7.3kHz 
Carrier frequency accuracy: -120Hz 
Repeater shift accuracy: within 10Hz 
Toneburst frequency accuracy: = 2HzZ 


Harmonics: below -65dB ref full output power 
Current drawn (rx squelched/tx high/tx low): 25/700/220mA 
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Trio TR3500 7 


430MHz fm hand held 


FACILITIES: Frequency Coverage: 430-440MHz. Mode: fm. Tuning: key 
pad entry, also with up/down buttons giving only 5kHz channelling. Ten 
memories, +/- repeater shifts, rev repeater, tx mem/rx dial, scanning. 
Top panel: gain control with power on/off switch, squelch with click 
position for a nominal setting, rev repeater button, simplex/duplex mode 
switch, 50ohm BNC antenna socket (rubber duck supplied), miniature jacks 
for ext mic and earphone/spkr, auto toneburst on/off and high/low pwr 
switch (2/0.35W), three position mode switch, rev repeater button. PIT 
lever on left side cheek and spkr/mic on front panel with lcd giving 
frequency and some status indications. Ext de powering and charging 
connections under the base. See TR2500 review for details of optional 
accessories. 
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SUBJECTIVE TESTS AND ERGONOMICS: This set has virtually identical 
ergonomics to the model TR2500, although plus and minus repeater shifts 
are available. The fact that the channelling is in 5kHz steps is 
annoying, and if this had been replaced by 25kHz steps it would have 
been far more practicable for use in the UK. A programmable scan 
facility is quite useful. Transmitted and received audio quality is 
very similar to that of the TR2500. Most certainly the reverse repeater 
facility is useful, but the major snag is the 5kHz channelling. 


LABORATORY TESTS: RF sensitivity was just marginally better than some of 
the competition, but could only be said to _ be adequate. RFIM 
performance, however, is very poor, although this is not too serious on 
the 430MHz band. Selectivity was not particularly good, although it 
will be found satisfactory in most circumstances. Audio distortion was 
rather worse than on the TR2500, although audio quality was thought 
quite good. Power output was limited into an external load. The rx 
squelched current drain is just under double that of the 144MHz rig, 
whilst tx current drain shows reasonable battery economy, especially on 
low power. There was only 8dB difference between low and high power 
operation. The transmission frequency accuracy was not good, as quite 
an appreciable error was noted, but there is an internal preset for 
setting this properly if you can find it! Repeater shift and toneburst 
frequency accuracies were excellent, however. Speech deviation was 
slightly high, although the limiter was effective. Harmonic output below 
-60dB. 


CONCLUSIONS: Poor rfim performance and awkward 5kHz channelling are 
serious disadvantages, and while I quite liked using the rig, 
competition is too stiff and so I cannot really recommend it. The recent 
TR3600 has the same additional facilities as the TR2600, and these are 
detailed in the TR2500 review. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


433MHz -122dBm 
Selectivity: blank off channel carriers 

+/-25kHz spacing 48 /48dB 

+/-50kHz 56/55dB 


Maximum audio output power at 4kHz deviation and 10%THD: S8ohms 0.6W 
Audio distortion at 125mW output and 4kHz deviation: 2.6% 
Calculated intercept point: 12dB sinad method 
+25/+50kHz spacing -47dBm 
Size: 66w x 168h x 40d (mm). Weight: 540g 


LABORATORY TRANSMITTER RESULTS 


Maximum power output (high/low): 2.2/0.4W on own Nicad 
Deviations (typical speech/provoked speech): 6.8/7. 2kHz 

Carrier frequency accuracy: +1.1kHz 

Repeater shift accuracy: -100Hz 

Toneburst frequency accuracy: within 2Hz 


Harmonics: 2nd at -61dB; 3rd at -66dB ref full output power 
Current drawn (rx squelched/tx high/tx low): 38/620/270A 
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Trio TR9130 7 


144MHz multimode mobile transceiver 


FACILITIES: Frequency coverage: 144-146MHz. Modes: fm, usb, l1sb and 
cw. Tuning: knob clicks round in 100Hz/5kHz steps on cw/ssb and 1, 
12.5 or 25kHz steps on fm. Two VFOs, six memories (mem 6 can be split 
tx/rx on fm), +/- repeater shifts, reverse repeater and _ scanning 
facilities. Front panel facilities incl rotaries for rf gain/rit, af 
gain with push on/off pwr, squelch with low/high pwr switching on fm, 
mem, mode and simplex/duplex selectors and buttons for mem write, noise 
blanker on/off, vfo A/B, rit on/off, step rate, scan start/stop, auto 
toneburst on/off, mem recall, mem scan, and reverse repeater. LED 
digital frequency display with basic status indications. An S meter is 
provided. A six-pin mic socket is mounted on the front panel. Clip on 
bail stand under front, and provided with mobile mount. Loudspkr 
underneath bottom panel. Rear panel: $0239 socket for antenna, 3.5mm 
jacks for ext spkr and cw key, auxiliary socket having alc in, 9V tx, 8V 
on fm, and earth, 13.8V de pwr socket, large heat sink for 25W solid 
state pa. Hand mic supplied with up/down buttons and ptt. PP3 battery 
required internally for supplying mem backup voltage. 


SUBJECTIVE TESTS AND ERGONOMICS: This rig was based on the earlier 
TRI000, but includes some additional facilities. Transmitted ssb 
quality was generally thought good, but fm was reported to be slightly 
muffled, the microphone being somewhat coloured in sound quality. As 
originally supplied, the rig was rather insensitive , but after 
realignment there was quite a noticeable improvement on fm only. 
Received audio quality was very good on all modes, and the rig was able 
to cope with 12.5kHz fm channelling surprisingly well. I missed 1kHz 
steps for ssb, the jump from 100Hz to 5kHz being too large. The rig can 
scan, however, in 1lkHz steps at around 10kHz per second which is very 
useful. Memory and fm scanning were excellent. The up/down buttons on 
the mic pipped when touched, a continuous tone sounding when sweeping. 
Two VFOs are useful, and I used one for _ ssb and the other for fm. CW 
keying was adequate, and far better than the TR9000. 

Using this rig as a mobile, I found an external rf sensed preamp very 
helpful, and the rig worked well with a high power Mirage linear into a 
halo. The rf power switch does not normally work on ssb, but it is easy 
to modify it for this. Whilst the UK version of this rig has auto 
toneburst, the European one, which was "srey-imported", had a spring 
loaded, non-latchable, push-to-burst button. 


LABORATORY TESTS: FM rx sensitivity was only fair, and ssb was poor, 
but fm improved by 2dB when realigned. The rfim performance is 
extremely good even at fairly close spacings. 12.5kHz selectivity is 
quite acceptable, and 25kHz excellent on fm whilst ssb_ selectivity 
showed only a very slight opening out at -60dB to 4.5kHz bandwidth. The 
S meter gave 15dB difference between S1 and 9 on ssb and 17dB on fm. 
Figures above S9 were very optimistic though. FM distortion was 
originally high, but improved after careful alignment, ssb_ being 
excellent. The built in speaker was quite sensitive, but just average 
power was available into an external load. The rig takes a very high 
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current when squelched on rx, so do not leave it on overnight in your 
car! 

A very useful 29W power output was noted on tx from a 13.8V supply, 
and this reduced by 7dB on low power. Even more power was noted on ssb, 
and quite probably the alc had been set too optimistically. As 
originally supplied, fm speech deviation was much too high when 
intensely provoked, although it did not upset any repeaters in normal 
use. Output frequencies were within 200Hz, and both repeater shifts and 
toneburst frequencies were accurately set, although the burst was a 
little too short. Harmonic and spurious outputs measured well, second 
harmonic being at -63dB. The rig draws up to 5A on tx. Although the 
rig was very reliable for the first six months or so, an intermittent 
developed in the pa which caused tx power to reduce by at least 20dB, 
and the pa had to be replaced to cure the problem, which I understand 
has occurred with some other samples. 


CONCLUSIONS: There are very many good points about this rig, but one 
criticism is the poor front end sensitivity which was inadequate on ssb. 
However, as the rf intercept point is many dB better than much of the 
competition, a low gain external preamp, perhaps combined with a 
powerful linear, would make the combination’ quite attractive. I rate 
this rig as slightly above average, and I recommend it provided you bear 
in mind the poor sensitivity. It is easy to use, but I wish that it 
could have been provided with 20Hz steps for ssb instead of the rit 
facility. This rig has now been replaced by the very highly recommended 
TR751E, which is also reviewed in this book. 


LABORATORY RECEIVER RESULTS 
Sensitivity: fm for 12dB sinad 


144MHz -122.5dBm 

145MHz -122dBm 

145 .975MHz -122.5dBm 
Sensitivity: ssb for 12dB sinad 

145MHz -119..5dBm 
Selectivity: fm 

+/-25kHz spacing 63.5/33.5dB 

+/-50kHz 78.5/77.5dB 


Selectivity: ssb bandwidth for given level drop 
3dB 2.0kHz; 40dB 3.1kHz; 60dB 4.5kHz 


S meter: FM SSB 

S1 -109dBm -110dBm 

S9 -~92dBm -96dBm 

S9+20 -87dBm -93dBm 
FM audio distortion at 125mW output: 1.0% 
Product detector distortion: 1.2% 
Maximum audio output power at 10%THD: 8ohms 3W 
Calculated intercept point: 12dB sinad method 

+25/+50kHz spacing -4dBm 


Size: 170w x 68h x 241d (mm). Weight: 2.4kg 


LABORATORY TRANSMITTER RESULTS 
FM maximum power output (high/low): 28.7/5.7W 


Carrier frequency accuracy: +200Hz 

Repeater shift accuracy: within 10Hz 

Harmonics: 2nd at -63dB: 3rd below -65dB ref full output power 
Current consumption (rx squelched/tx high/tx low): 0.4/5/2.5A 
Provoked fm deviation: 8kHz 
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Trio TR9500 


430MHz multimode mobile transceiver 


FACILITIES: Frequency coverage: 430-440MHz. Modes: usb, lsb, cw and 
fm. Tuning: knob rotates in click steps, 1, 5 or 25kHz for fm, 100Hz, 
10kHz for ssb/cw (rig sweeps over a 10kHz bandwidth when the step rate 
is chosen). Up/down steps with ptt on the mic. MHz up button. Front 
panel: six memories (mem 6 tx/rx split on fm), rf gain/rit (+/-1.3kHz), 
five position mode selector, audio gain/pwr on/off, fm squelch, +/- 
repeater shifts with simplex switching. Buttons for mem write, mem 
recall, mem scan, normal scan and hold, noise blanker on/off, vfo A/B, 
rit on/off, tuning step rate and toneburst button. Six-pin mic socket 
on front panel. LED digital frequency display with basic status 
indications. S meter/rf pwr out. Spkr underneath rig with clip-on bail 
stand. Mobile mount and mic supplied. Back panel: 50ohm N socket for 
antenna, 3.5mm jacks for cw key and ext spkr, ext ptt (mod available 
from Lowe to change this to tx short rly). Special 13V dc input pwr 
socket. Separate pwr lead with fuses. Solid state pa (10W nominal rf 
output) with heat sink, and ext mem backup voltage socket. 


SUBJECTIVE TESTS AND ERGONOMICS: Transmitted and received audio quality 
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was good, although on ssb there was a slight lack of rf/i.f. gain 
requiring you to bring up weak signals with the audio gain control. 
Ergonomics were basically good, but the absence of a reverse repeater 
shift and a low power switch for tx are slight drawbacks. The 10kHz 
segment automatic searching facility is useful, especially if you are 
waiting for someone to come up on the calling channel. I was 
disappointed in the lack of interfacing, as there are no control lines 
to operate external linears etc. The built in speaker was reasonably 
efficient, but sound was slightly muffled as the speaker faced 
downwards, the bail stand helping for home station use though. The 
toneburst length, as supplied, was much too short, but adjusting VR102 
(internal preset) fixed this. 

The instruction book was unhelpful although a service book is 
available at extra cost. It is most annoying that there is no internal 
memory backup battery facility, but the rig retains memories when 
switched off as long as the 13V supply is present. AGC action seemed 
good on stronger signals, and fm selectivity was adequate at rejecting 
12.5kHz offset channels used by non-amateur band users. I did try this 
unit for ssb mobile, and despite my using vertical polarisation, results 
were surprisingly good, using a Microwave Modules 10/100W linear. On 
fm, mobile operation was excellent. An external rx preamp improves 
performance noticeably, especially on ssb. No problems occurred when I 
used the rig over a period of months. The scanning facility was useful, 
and I was surprised to find how many obscure channels are used on the 
band around the London area! This rig is now discontinued and 
unfortunately has not been replaced. The MHz up switch went to the 
bottom of the band after it had gone to the top. The frequency display 
was not as bright, nor easy to see, as some more recent ones. 


LABORATORY TESTS: Overall rf sensitivity on ssb and fm measured 
surprisingly well, and better than the 144MHz TR 9130 model. RF 
intercept point measured rather poorly, but the parameter is not 
normally so important on this band unless you are using the rig in a 
contest, or when there are very strong stations around. Original 
measurements were taken in 1983 and reciprocal mixing was not checked 
then. FM selectivity measured very well, but whilst ssb selectivity was 
very good down to -40dB, it apparently opened out at -60dB, possibly due 
to rm problems. The S meter, on ssb, gave only a 15dB range between S1 
and 9, but was very sensitive, 20dB above 9 being quite accurate. FM was 
similar, but above 9 readings were far too optimistic. Audio distortion 
on fm measured quite well, but ssb was slightly more distorted than 
usual, but not bad. Audio output power was adequate. Quite a high 
current was drawn on rx fm squelch, a permanent 0.5A drain being not too 
good for your battery if you leave the rig on over a weekend! 

This rig gave well in excess of its rated 10W output power, 14W on fm 
needing watching if you drive this into a linear, so you may have to 
back the alc internal preset down a bit. Overall frequency accuracy was 
very good over the band. Repeater shift was accurate and the toneburst 
frequency correct, although much too short when originally tested. FM 
deviation was originally set rather too high, but an internal preset can 
adjust this down. No harmonics or spurii were noted on the rf output. 
On fm tx, 3.5A was drawn, and it seems that the rig is not particularly 
efficient. 


CONCLUSIONS: If you want a 430MHz band multimode mobile, this rig is 
attractive, and you may well find one secondhand at an acceptable price. 
I have to admit though that 430MHz mobile ssb has never been popular in 
the UK, and you might therefore be wiser to consider an fm-only rig, 
perhaps a dual bander. The rig lacks too many facilities for serious 
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home station use, although it could give a good introduction to the 
band. Quite a number are in regular use, and I have not heard 
particular grumbles. A cautious recommendation then for mobile use, but 
you should think of the alternative of a 144/432MHz transverter with 
144MHz multimode which could be more economical. 

G3JVL, Mike Walters, makes a horizontally polarised Alford slot 
antenna with an omnidirectional pattern which could be used for mobile 
ssb, but note that it is two metres tall! 


LABORATORY RECEIVER RESULTS 
Sensitivity: fm for 12dB sinad 


432MHz -121dBm 

435MHz -123dBm 

439MHz -123dBm 
Sensitivity: ssb, for 12dB sinad 

435MHz -125dBm 
Selectivity: fm 

+/-25kHz spacing 70.5/69.5dB 

+/-50kHz 75.5/76dB 


Selectivity: ssb, bandwidth-for given level drop 
3dB 2.3kHz; 40dB 3.4kHz; 60dB 7.8kHz 


S meter: FM SSB 
S1 -110dBm -113dBm 
S9 -96dBm -98dBm 
$9+20 -93dBm -76dBm 
FM audio distortion at 125mW output: 1.5% 
Product detector distortion: 2.4% 
Maximum audio output power at 10%THD: 2.2W 
Calculated intercept point: 12dB sinad method 
+50/+100kHz spacing -24dBm 


Size: 170w x 68h x 241d (mm). Weight: 2.4kg approx 
LABORATORY TRANSMITTER RESULTS 


FM maximum power output: 14W 

Carrier frequency accuracy: +230Hz below 435MHz; -80Hz above 435MHz 
Repeater shift accuracy: within 10Hz 

Harmonics: below -65dB ref full output 

Current consumption (rx squelched/tx): 0.55/3.5A 

Provoked fm deviation: 7.6kHz 
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Trio TS130S 


Mobile hf transceiver 


FACILITIES: Covers all amateur bands in 500kHz segments from 3.5 to 
28MHz (1.8MHz omitted). Tuning knob rotates 25kHz per rev. Modes: 
cw, usb and Ilsb. Front panel controls: 13,..8V " on/off; x/ rx, 
cw/normal/ssb rev, processor on/off, vox/mox, meter alc/ic, vfo/xtal, 
rit on/off, narrow/wide i.f. filter, 20dB rx att, nb on/off, rotary band 
selector, concentric pbt/rit (+/-1.5kHz), mic/cw carrier level and rf/af 
gains. Three controls on top cover for vox gain, delay and anti-vox. 
Speaker mounted in top lid. Digital frequency display with 100Hz 
resolution, also analog sub-dial. Back panel facilities include 13.8V 
dc power socket, remote socket (seven-pin din for linear operation etc), 
quarter inch jack for key, external vfo socket (optional accessory type 
DFC-230), 3.5mm jack for ext spkr, S0239 socket for antenna, large heat 
sink with built in fan. On the front panel is a four-pin standard Trio 
mic socket and a quarter inch headphone jack. Bail stand under front 
raises it one inch. Feet underneath but no carrying strap. 


SUBJECTIVE TESTS AND ERGONOMICS: Although this rig is not a 
particularly good performer, it works well in the context of mobile 
operation for which it was primarily designed. I have been reasonably 
happy with its performance its audio quality being quite reasonable and 
the basic facilities exactly what one really requires for efficient 
mobile operation. The noise blanker worked extremely well and _ the 
narrow selectivity position on ssb (optional filter) is almost a must on 
the 1f bands. The mic processor improved tx readability considerably 
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although exaggerating car noise. The 20dB antenna attenuator was 
virtually essential on 3.5 and 7MHz to avoid rf intermodulation. 

It is most regrettable that the 1.8MHz band is omitted. The rig 
interfaced well with other Trio equipment and I have worked all over the 
world under mobile conditions. The audio output power was only just 
sufficient when driving fast up a motorway, but otherwise adequate. The 
provision of just those facilities which are important, and absence of 
esoteric and fascia cluttering bells and whistles allows the rig to be 
far more easily used under difficult conditions and is a strong point. 
The rig has been in the Trio catalogue for many years now and replaces 
the older 1TS120, its circuitry being very similar. 


LABORATORY TESTS: The rf sensitivity at hf is only just adequate but 
surprisingly it was unnecessarily much better at 1f. The rf intercept 
point was only fair but at least it did not get worse very close to the 
carrier. A number of strange whistles were noted around the carrier in 
the reciprocal mixing test and measurements, therefore, were difficult 
and none too good. Both the narrow and wide i.f. filters showed an 
excellent shape down to -40dB but opened out much too much below this so 
that the -60dB selectivity was disappointing. 

The product detector was very clean showing quite low distortion, 
whilst power output was just satisfactory. Fixed age speed on ssb was 
surprisingly long but on cw it was much faster. AGC threshold was a 
little on the high side for a mobile rig in which many signals are 
comparatively weak, and thus necessitated the increase of audio gain 
quite frequently on 21 and 28MHz bands. S1_ to S9 represented 27dB, 
whilst above $9 the scalings were surprisingly accurate. Frequency 
accuracy was very good, especially considering that I had not touched it 
for years! The audio response was excellent and mainly controlled by the 
i.f. filter shape. 

The transmitted two-tone intermodulation performance on 28.55MHz was 
not at all good into alc, but excellent at 40W pep. Clearly the alc 
preset needed a tweak here and I have been slightly pushing it. 
However, on 14.2MHz intermodulation products were well down even when 
the rig was driven into alc. At a 100W pep output i.f. were far better 
than average, although slight audio distortion in the modulator was 
noted in the plots. Carrier breakthrough was well down and the sideband 
breakthrough was particularly good, although slight noise was noted 
here. The af/rf plot also showed a slight passband ripple. The 
passband drops very steeply below 400Hz and above 2.8kHz. This is 
particularly apt for a mobile rig. The tx current consumption is quoted 
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as a maximum 18A, although I have found that it does not normally take 
more than a round 16A. Harmonic and spurious rejection were reasonably 
good. 


CONCLUSIONS: Although I would not now recommend purchasing this rig new, 
as later ones offer a better performance, you might well like to 
consider a secondhand one for mobile use only. Its performance is not 
really good enough for serious use as a base station rig. It did have 
one fault in its early days - an instability problem on the 28MHz band. 
This was rectified by tightening up all the screws. on the pa driver 
board, and since this I have not experienced any further trouble, 
despite having used it with very many different types of mobile aerial 
and with fairly poor SWRs. A good rig in its day showing some excellent 
ergonomic design. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 
28 . 55MHz -121dBm 
3. 75MHz -125dBm 
Attenuator: 19dB 
Selectivity: ssb bandwidth for given level drop 
30B 2). 5KHZ "40d + S75kKH2, -700B"" TS. 3kn2, 
6db 2.6kHz, 60dB 6.5kHz. 
Reciprocal mixing, ssb: 


+100kHz spacing 98dB 
+50kHz 97dB 
+20kHz 88dB 
+11kHz 72dB 
~  +5kHz 73dB 
S meter: $1 _ -102dBm 
S9 ~75dBm 
S9+20 -56dBm 
$9+40 -37dBm 
S9+60 -17dBm 


SSB product detector distortion: 0.9% 
Selectivity: narrow, bandwidth for given level drop 
6dB 2.0kHz, 50dB 3.0kHz,  #70dB 10kHz, 
40dB 2.7kKHz, 60dB 6.3kHz, 80dB 12.3kHz 
Maximum audio output power: 4ohms 4.2W; 8o0hms 2.7W 
Calculated intercept point, ssb, S5 method at 28.55MHz: 


+100/+200kHz spacing -14.5dBm 
+50/+100kHz -17.5dBm 
+10 /+20kHz -10dBm 

+5 /+10kHz -14.5dBm 


Size: 241w x 94h x 293d (mm). Weight: 5.6kg 


LABORATORY TRANSMITTER RESULTS 


Harmonics and spurii: worst is 3rd harmonic of 7MHz at -55dB ref full 
output power. All others better than -65dB. 
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Trio TS430S | 


HF transceiver 


FACILITIES: Frequency coverage frx: 150kHz to 30MHz, tx all amateur 
bands from 1.8 to 28MHz. Tuning: knob rotates approx 10 or 100kHz per 
rev. with up/down steps on mic, amateur band select buttons and MHz 
up/down buttons. Modes: cw, ssb, a.m. and fm (optional). Eight memories 
| including frequency and mode. Iwo VFOs with A=B and split tx/rx. 
| Mem/vfo selectors and mem _ to vfo/vfo to mem. Scanning and searching 
| facilities. Front panel facilities include mode buttons, key pad matrix 
_ for entering many functions, concentric rotaries for mic gain/carrier 
level, af/rf rx gains, notch filter/squelch (all modes), pbt/rit 
(+/-1kHz). Rotary switches for memory channel and vfo selection. 
- Buttons/switches for tx/rx, vox/mox, processor on/off, meter (alc/plate 
| current), narrow/wide filter (options: 6kHz for am, 1.8kHz ssb, 500 or 
| 270Hz for cw), rit on/off, noise blanker on/off, 20dB ant att on/off, 
step size (10 or 100Hz), notch filter on/off, scan hold and dial lock 
etc, eight-pin mic socket, quarter inch mono headphone jack. Digital 
frequency display with 100Hz resolution, and some status indications. 
Solid state pa. 

Top panel: four sliders for vox gain, delay, anti-vox and programme 
scan speed. Speaker facing upwards. Carrying handle on right cheek, 
with small feet on left. Bail stand underneath front. Rear panel: 
S0239 socket for antenna, 13.8V dc six-pin input socket, quarter inch 
key jack, 3.5mm jack for ext spkr, eight-pin DIN transverter interface 
socket, seven-pin DIN socket for linear interconnections etc and 
eight-pin accessory socket, including band data and control functions. 
Large heat sink with fan. 
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SUBJECTIVE TESTS AND ERGONOMICS: RX input signal after filtering goes 
straight in to the first mixer. Despite absence of a preamp, the 28MHz 
sensitivity was just acceptable. Audio quality was excellent on both rx 
and tx, and the latter was particularly praised. The processor worked 
well, and transmissions seemed reasonably narrow. This rig is more 
convenient to tune than the Yaesu FI757 as it has 10 and 100kHz per rev, 
and thus it is much quicker to QSY. AGC cannot be switched off, and it 
is at a fixed recovery time, which is a limitation. It was unusual, but 
useful to vary the searching rate. Very slight birdies were noted, 
especially on the 28MHz band, but these were not really serious. Slight 
interference was noted from extremely strong off channel signals, 
especially at 1f, but this was not too serious. The notch filter worked 
very well. Passband tuning was much liked. The memory to vfo function 
was particularly useful, and all general facilities operated well. 
Memory position 8 allows separate tx and rx frequencies, useful for 
29MHz repeaters etc. The vox circuitry worked very well, and was easy 
to set up. The instruction book was rather basic, and not particularly 
helpful. Back panel facilities are quite extensive, making interfacing 
with many types of equipment easy, the DIN sockets being compatible with 
those on other Trio rigs. 


LABORATORY TESTS: RF sensitivity was mid way between the best and 
poorer rigs (quite good) as there is no rf preamp. Intercept point 
measured extremely well at wide spacings, but signals inside the roofing 
filter bandwidth (rather too wide) gave a considerably inferior 
intercept point, which was not too good, 5/10kHz spacings being very 
poor. Reciprocal mixing was excellent far out, but only adequate for a 
synthesiser when close in. Selectivity on ssb was reasonable down to 
-40dB, but opened out considerably for even -60dB, which is a pity. 
Product detector distortion was very low, explaining the clean audio, 
but maximum power output was limited. We noted 35dB difference between 
S1 and 9, which is excellent. FM rx response showed a steep 1f cut 
below 200Hz, which is excellent, but hf was attenuated from too low a 
frequency, and was thus slightly muffled. The notch filter gave a very 
good notch in the presence of two tones, which was far better than 
usual, Frequency accuracy was within 20Hz, which is astonishing. 

Two tone tx measurements were carried out on a model that had been in 
use by a local amateur for quite a while. He had tweaked the power up 
by maladjusting alc, producing third order products at an alarming 
-10dB, so we had to set it up again precisely in accordance with the 
Trio service manual. On the 28MHz band, alc came in’ at 90W pep, with 


A dB 430S AF/RF TX Resp max 10W 21/3/85 MARCONI =A dB 430S 90Wpep into ALC 21/3/85 MARCONI 
0.0 _Atten 5OdA 506 TG -10. Od8m 2382 __ 0.0 _Atten 60dB 500 TG of f 2382 
sor bted ii Cdlibrhted 
2 ' = 
10. 0 { {——}——+ 1G.0 "UA iigpaes eae Cae 
-20.0 |_ i | -20.0 | __ 
i) 
-30. 0 -30.0 | oe 
| 
i) 
-40. 0 [ -40. 0 
re Wl 
1 
-50. 0 ! -50. 0 


-60.0 -60. 0 


=705,0 -70.0 


-80. 0 -80.0 


-90.0 


VT I | 

Vr 

a — 
-100. 0 | BS ae | 


! 
1 
1 
! 
! 
! 
ae. 
| 
! 
+ 
i} 
! 


Sor tay Lb 


alt n I je 
DADDD Ref 28. 55028MHz 1. 00kKHz/div Res bw DADDD Ref 28.55147MHz 1. OOkKHz/div Res bw 
Inc 1. OOkHz 5 s-/div.. Vid bw Inc 1. OOKHz S00ms /div Vid bw 87Hz 


300 


a ee 


EQUIPMENT REVIEWS 


third order products at -31dB, which is very good. Higher orders showed 
reasonable attenuation. A similar performance was noted at lower power 
levels. 14.2MHz performance was marginally inferior. The af/rf 
response plot on ssb showed some hf audio cut tailoring in the mic amp 
section. Filter skirts were reasonably sharp. Sideband and carrier 
breakthroughs were both well down. FM tx response was extremely well 
controlled, with good 1f and hf filtering. FM deviation was accurately 
set and well controlled. TX frequency error averaged at 200Hz low. No 
transmitted harmonic or spurious problems were noted. Output power on 
the various modes was at between 85 and 100W with the alc set correctly. 
Current drawn on full power was 16A at 13.8V dc. Thus the rig is very 
efficient, only 1A being taken by the receiver. 


CONCLUSIONS: There is not that much to choose between this model and 
the Yaesu FT757, the latter offering a 100% duty cycle on fm with the 
appropriate supply, whereas the 430S is downrated slightly for fm and 
rtty. I slightly prefer the ergonomics of the Trio, but in some 
performance areas the Yaesu is slightly better. I can recommend this 
model as a comprehensive mobile rig, and as a general purpose base 
station but it is not really a high flyer. The a.m. general coverage 
receive facility is a great asset, and this has helped it become a 
popular rig; it is very compact, and therefore a good example of a rig 
in which the performance on ssb is moderately compromised because of the 
inclusion of fm. See review on the Trio RS440S which partly supersedes 
the 430S, and which is recommended. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


28 . 55MHz -120dBm 
Sensitivity: fm for 12dB sinad 
29 .55MHz -118dBm 


Selectivity: ssb bandwidth for given level drop 
3dB 2.5kHz; 40dB 3.4kHz; 70dB 6.5kHz; 
6dB 2.5kHz; 60dB 5.8kHz;  80dB 17kHz(RM) 
Reciprocal mixing, ssb: 


+100kHz spacing 114dB 
+50kHz 106dB 
+20kHz 93dB 
+10kHz 85dB 
+5kHz 75dB 


Size: 270w x 96h x 275d (mm). Weight: 6.5kg. 


LABORATORY TRANSMITTER RESULTS 
FM deviation (typical/provoked): 5.2/5.8kHz. 
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Trio TS440S 


Mobile hf transceiver 


FACILITIES: Frequency coverage on tx/rx: all amateur bands between 18 
and 28MHz, general coverage rx (optional extra) from 30kHz to 30MHz. 
Modes: fm, am, usb, lsb, cw and rtty. Filter switch selects auto 
position and four bandwidths, including optional narrow cw and wider ssb 
filters. Tuning: 10Hz steps with greatly increased tuning rate when 
tuning knob turned fast, also up/down searching, and steps from external 
mic. 100 memories, including frequency and mode, 90 to 99 have split 
rx/tx capability. Memory to vfo, and comprehensive scanning. Optional 
speech frequency read-out. Mode buttons identify with cw pips. Direct 
frequency and memory channel entry with vfo to memory. Iwo sets of 
programmable scan frequencies. Front panel facilities include noise 
blanker on/off, 20dB antenna attenuator, MOX tx/rx, auto atu in/out and 
tune (optional accessory from 3.5 to 28MHz bands only), meter switch 
(power out/swr/alc on tx), variable rit and xit on/off, with 
potentiometer, band/MHz up/down, vfo A/B, A=B, split rx/tx A/B, 
frequency lock, processor on/off, notch filter on/off and variable, and 
age fast/slow. Dual concentric rotaries for af/rf gain, i.f. shift/rit, 
tx power/mic gain (fixed on fm), and notch filter tune/squelch (all 
modes). Digital frequency display with 100Hz resolution and many status 
functions, including memory information. Eight-pin Trio standard mic 
socket and quarter-inch headphone jack. Tuning tension varied by 
adjusting slip ring. Top panel: switch for vox on/off and break in cw 
keying. Speaker faces upwards. Carrying handle and bail stand. Rear 
panel: S0239 socket for antenna and special 13.8V dc connector with lead 
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supplied (fused in positive). 3.5mm jack for ext speaker and 
quarter-inch jack for key. Recessed presets for vox gain/delay/anti 
trip. DIN sockets for remote, linear connections and _ various 
accessories, including computer interface, but no transverter drive/pa 
disable facility (Lowe Electronics can supply transverter modifications 
to special order). Phonos for AFSK in/out. Large heat sink for solid 
state pa with auto fan cooling. Optional mains PSUs, filters etc. 
Dimensions: 279w x 108h x 335d (mm). Weight 7.3kg. 


SUBJECTIVE TESTS: This rig was tried on all 1f and hf bands, and the 
ergonomics were superb. Tuning was very easy, but the knob 
unfortunately had no finger hole. The tuning rate speeded up usefully 
when the knob was spun, allowing a very rapid QSY. Audio quality was 
superb on rx all modes, although the a.m. bandwidth was either much too 
wide or too narrow. The two ssb filter bandwidths were well optimised, 
and the narrow cw filter excellent. On fm the bandwidth was clearly 
much too wide for 10 or 12.5kHz spacing. There was slight evidence of a 
reciprocal mixing problem close in to strong carriers, but it cleaned up 
beyond +/-10kHz, and front end performance in other areas was good. 
Sensitivity was good at all frequencies. IX quality on all modes was 
excellent with the Trio MC60 desk mic, but the usual hand mic was not 
quite so good. The full and semi break in keying, and the vox 
facilities, were excellent. Up/down buttons on the mic gave quite a 
fast QSY on ssb, but too slow for fn, and I suggest that you use one of 
the banks of memories to store 28MHz fm channels. The auto atu was 
rather fiddly to install, and as the wiring is rather delicate the 
dealer should do this. It worked extremely well on all its bands, and 
could cope with quite bad mismatches of up to 5:1 or so, but it omits 
the 1.8MHz band. The high pass filter for the 1.8MHz band only started 
cutting response below around 1.6MHz, and its knee should have been much 
higher, so there were some im products from medium wave, which 
disappeared only when I used an external SPC300 atu. 

AGC characteristics were well optimised on both speeds, but you 
cannot switch age off. The notch filter nulled well, although it was 
slightly tricky to tune, as was the i.f. shift control which had too 
great a range. Memory functions worked superbly and were easy to use, 
and direct frequency entry was much liked, helping to make the 
ergonomics excellent. It is in this area that the rig scores heavily 
against competition, although it is tragic that Trio omitted transverter 
interfacing, including pa disable etc for some extraordinary reason, as 
this is included in many other Trio models. (two plots) 


TRIO TS-440S TRIO 1TS-440S 
2 TONE TEST 100 WATTS PEP INTO ALC AF/RF USB RESPONSE 


-100 -100 
2e.sc0h 20.4928 kOe 408 eB SOD SO 28.S04 = 28 508 28. SOE zasid MHz 20,4048 26.4058 28.4908 «20.4978 «2 498) 28, 4GB 28.5008 28.5018 28, S028 zascse 20.5048 MHz 


Resolution Bandwidth: 30 Hz Date: 11/4/86 Resolution Bandwidth: 30 Hz Date: 11/4/86 
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The optional speech frequency read out will be superb for the blind 
and for the driver who wants to keep his eyes on the road. 

This rig has an automatic performance test, and you can access by 
presing "AM" and "TF set'' together, then turning the set off and on 
again. Turning the tuning knob accesses through 56 tests (don't forget 
to put a dummy load on the rf output, details in service manual). 
Receiver input from the antenna passes through band pass filters, then 
straight into a balanced mixer (two FETs, first i.f. 45.05MHz, 2nd 
8.83MHz, 3rd 455kHz). A 1kHz rx shift was noted on cw (ref the ssb 
modes) which was annoying. 


LABORATORY TESTS: RF sensitivities on all amateur bands measured very 
well on ssb, but were rather average on fm, because of the wide fm 
filter. The rf input intercept point measurements showed a good, but 
not outstanding performance for wider spaced carriers; they deteriorated 
for signals within the first i.f. passband, although being no worse than 
better modern rigs. Reciprocal mixing performance was only fair close 
in to the carrier, but improved greatly at wider spacings, and 
considered acceptable, but not as good as that of the 1C735 and the 
Lowe-modified TS940S. SSB selectivity was excellent down to -40dB, but 
-60dB seemed rather wide (measurement probably affected by rm). FM 
selectivity was too wide, as was am, (affected by adjacent station 
whistles). The S meter was excellent with quite a wide range. SSB 
distortion measured quite well, and both fm and a.m. distortions were 
excellent (am improved well over that of all other Japanese rigs 
tested). SSB response was about right, but a.m. and fm extended too far 
at hf. Frequency accuracy was within 100Hz, which was excellent. The 
agc threshold was at a very low level, which is useful. No _ serious 
spurii were received in the amateur bands apart from one at 617kHz. 

Maximum tx output power was around 100W on all modes and bands, the 
auto atu losing around 0.6dB. Two tone plots on ssb tx showed very good 
performance on the 1f bands, and only marginally worse at hf, the auto 
atu not affecting these. Harmonic rejections were quite good 
throughout, and these generally improved with the auto atu in. Some 
spurii between -45dB at worst and -56dB were noted from the 21 and 28MHz 
bands; two other samples were several dB better though. Mic amp 
distortion was quite low, and both carrier and alternate sideband 
rejections were excellent. The af/rf ssb response plot shows steep 
skirts and good ripple characteristics. FM response was too extended, 
especially at hf, and deviation was set too high for 28MHz, although 
quality was superb. The power/swr meter was quite accurate. The power 
control reduced output to below 1W, but was more an rf gain control on 
ssb. 


CONCLUSIONS: This rig's ergonomics were very much liked, and in most 
performance areas it was excellent. The main points of criticism are 
the slightly inadequate reciprocal mixing performance, and the exclusion 
of a transverter drive facility on the normal model. The optional auto 
atu is a magnificent feature for mobile applications, so with these 
facilities, I feel a good recommendation is deserved. Its closest 
competitor is the IC735. 
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LABORATORY RECEIVER RESULTS 
RF sensitivity: 12dB sinad 


SSB 1.8 - 28MHz bands -124.5dBm average 
FM 29.6MHz -119dBm 
SSB RF intercept point: 
100 /200kHz +9dBm 
20/40kHz -7dBm (affected by RM) 
10 /20kHz -26.5dBm " 


Performance similar on all bands tested 
Reciprocal mixing ratio: 
Offset carrier level required to degrade noise floor by 3dB 
Measurement in SSB bandwidth 


5kHz 74dB 
10kHz 82dB 

| 20kHz 92dB 
| 50kHz 101dB 
/ 100kHz 109dB 
_ Selectivities: SSB selectivity narrow filter 
| ~6dB 2.1kHz 
-40dB 2 .9kHz 
-60dB 5.4kHz (affected by RM) 
| Wide filter -6dB 2.3kHz 
-40dB 3.1kHz 

CW selectivity -6dB 500Hz 

-40dB 1.2kHz 
AM selectivity -6dB 6. 7kHz 

-40dB 18 .5kHz 
FM selectivity -12.5kHz channelling 13dB 

25kHz channelling 60.5dB 
S Meter FM SSB 

S1 -112dBm -104dBm 

S5 -100dBm -~88dBm 

S9 -96dBm -73dBm 

S9+20 -92dBm -55dBm 

S9+40 -88dBm -33dBm 

S9+60 -81dBm -15dBm 
SSB product detector distortion: 1.7% 
audio distortion at 2.5kHz deviation: 1.2% 

+: 4..5kHz " 1.5% 
Ay gister tion 1kHz, 30% mod: 1.5% 

" 90% mod: 1.9% 
ae pat power, 10%THD: S8ohms 1.9W 4ohms 2.9W 
FM best obtainable signal to noise ratio: 54dB 
FM capture ratio: 5dB 
FM quieting at 12dB sinad point: 16dB 
Notch filter depth: 31dB 
Maximum RX frequency error noted: 50Hz 
LABORATORY TRANSMITTER RESULTS 
Maximum output power (all modes): 100W average 
Maximum TX frequency error noted: 110Hz 
SSB carrier breakthrough: -62dB 


1kHz alternate sideband rejection: 70dBm 
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Trio TS530SP 


HF transceiver 


FACILITIES: RX/TX: all amateur bands from 1.8 to 28MHz in 500kHz 
segments. Auxiliary range available. Tuning: knob rotates 25kHz per 
rev. Rotary band selection, Ext vfo available allowing split tx/rx etc. 
Optional tuning knob with ball race available. Modes: cw, ssb and 
tune. Valve pa and driver. Front panel facilities include rit/tit 
(approx +/-2.6kHz), pbt (operating by offsetting local oscillator 
against product detector injection frequency), one i.f.at 8.83MHz, 
variable notch filter, 20dB rf attenuator, mic gain, af and rf gains 
(split concentric), rf drive level (preselector, requiring peaking on rx 
and tx), plate tuning/loading, vox delay, vox gain, noise blanker level 
and rf carrier tx level, noise blanker on/off, vox/mox, rx/tx switch, 
processor on/off, i.f. narrow/wide, xit and rit independently on/off, 
25kHz crystal marker switch, meter (alc, pa current, power output and ht 
voltage), age off/fast/slow and _ heaters on/off switch. Digital 
frequency readout with 100Hz resolution with basic status indications. 
Four pin mic socket and quarter inch mono headphone jack. 

Back panel: $0239 socket for antenna, preset pot for adjusting pa 
standing current, relative output power reading preset, pa screen grid 
grounding switch, transverter feed socket fitted only by request (by 
Lowe Electronics), quarter inch mono key jack, anti-vox preset, 3.5mm 
jack for ext spkr, two multipin din sockets for ext vfo and linear 
interconnections (including tx relay, alc, af output, external ptt), 
captive mains lead and fan for pa cooling. Loudspeaker mounted 
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underneath top cover. Carrying handle on right side cheek with feet on 
left and underneath. Speech comp works at audio not rf. 


SUBJECTIVE TESTS AND ERGONOMICS: This rig is very similar to the 1TS830 
but omits several of the latter's facilities so that it is substantially 
less costly. The most important difference is that it has only one 1 oft. 
and a variable selectivity control is thus omitted. The receiver seemed 
very lively and had very similar characteristics to that of the 830, and 
I enjoyed using it a lot, its performance comparing very well. PA 
tuning and loading was simple and the general ergonomics excellent. The 
slow age speed was not slow enough although the characteristic was 
liked. 

Front end performance seemed good, although slight intermodulation 
products were noted at 1f unless the 20dB attenuator was used, which is 
virtually essential anyway. Audio quality was considered excellent and 
the internal speaker seemed very efficient. I rather liked the feel of 
the vfo which has continuous rotation rather than steps as on 
synthesiser controlled rigs. The noise blanker is quite reasonable and 
vox circuits worked well. Centre indented passband tuning was 
excellent. Transmitted quality was clearly better than average and was 
much liked. Intermodulation products were well down, the transmissions 
being narrower than those of most solid state pa rigs. There are not 
many superfluous functions on this rig which is, therefore, rather basic 
although very well laid out and easy to use. 

As with most other Trio rigs, driving transverters is very effective, 
but you must state that you require the transverter drive mod when you 
order. Interfacing with a linear is simple and effective. This rig was 
surprisingly free from received spurii and stability was excellent. The 
meter was on the small side and a little difficult to see properly, 
although the digital frequency display was good. 


LABORATORY TESTS: The rf sensitivity measured extremely well on all 
bands. The rf intercept point was adequate, but this was maintained up 
to fairly close to the carrier as the filter is fairly early on in the 
chain. Reciprocal mixing performance was good down to a 20kHz spacing 
but, unfortunately, it was not measured closer in at the time of 
measurement. Selectivity measured well down to below -60dB but -~80dB 
selectivity was very wide indeed inferring that close in reciprocal 
mixing was only fair. The S meter gave 35dB_ range between Sl and 9 
which is very good, above -S9 being reasonably logarithmic. The age 
plots were very satisfactory. The product detector distortion was low 
but output power into an external speaker was a little limited, although 
there is a substantial increase into 4ohms. The notch filter gave an 
extremely good notch and tuned over quite a wide range. 

Output power on tx was well maintained on all bands. Slight second 
harmonic at average levels around -46dB was noted on several of the 
bands, but this is not really serious, especially since spurii were well 
down. ‘Transmitted frequency accuracy was excellent within 20Hz! The 
transmitted passband was flat from 400Hz to 2.3kHz, falling steeply 
above 2.7kHz. Both carrier and alternate side band rejections measured 
very well. Brief two tone intermod tests carried out at 28.55MHz showed 
that the third order distortion was rather high for a valve pa, but 
higher orders fell rapidly, which is what matters. It is probable that 
at the time the standing current had been set on the low side, for the 
pa is almost identical to the superb one in the TS830. No vfo drift was 
noted after a fairly brief warm-up period. 


CONCLUSIONS: This is one of the least expensive transceivers now on the 
market, and yet its overall performance measures up quite well 
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throughout, being better than many far more expensive rigs in some 
areas. The instruction book was not particularly helpful, with hardly 
any really technical details given. Lowe Electronics can put in the 
transverter drive facility without charge if stipulated on purchase. 

Despite this rig now being quite an old design, I can still recommend 
it although I prefer its bigger brother, the ITS830S. It is perhaps a 
good sign that this model is still available after so long, and 
fascinating that owners still praise it for its performance and 
reliability. It is a very popular rig. I especially recommend it 
for those who cannot stand synthesiser steps! 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, for 12dB sinad 


28 .4MHz -124dBm 
14 .3MHz -125dBm 
3.7MHz -~124dBm 
1.9MHz -125dBm 


Attenuator: 20dB 

Selectivity: ssb, bandwidth for given level drop 
3dB 2.4kHz, 40dB 3.4kHz, 80dB 22.1kHz, 
6dB 2.5kHz, 60dB 4.2kHz. 

Reciprocal mixing, ssb: 


+100kHz offset 94 .5dB 
+50kHz 91.5dB 
+20kHz 86.5dB 

S meter: S1 -109 .5dBm 
S9 -75dBm 
S9+20 _ °51dBm 
$9+40 -30dBm 


Product detector distortion: 0.7% 

T notch filter: 37dB maximum notch 

Maximum audio output power: 4ohms 3.3W; 8o0hms 2.1W 

Calculated intercept point: 12dB sinad method at 28.55MHz: 
+100/+200kHz spacing -2dBm 

Size: 333w x 133h x 333d (mm). Weight: 12.8kg. 


LABORATORY TRANSMITTER RESULTS 
Maximum output power, cw: 


28 .4MHz 100W 
21.3MHz 100W 
14. 3MHz 107W 
7.05MHz 105W 
3. 7MHz 112 .5W 
1. 9MHz 105W 


Harmonics and spurii: 2nd at worst -45dB, 3rds below -65dB 
all ref full output. 
SSB residual carrier and noise: -63dB ref full output 
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Trio TS700 


144MHz multimode transceiver 


FACILITIES: Frequency coverage 144 to 146 MHz. Modes: cw, usb, lsb, fm 
and am. Nominal output power 10W. Tuning: two speed tuning assembly, 
one knob giving 25kHz per rev the other giving 100kHz per rev. Rotary 
giving vfo (analogue) or eleven crystal controlled channels (crystals 
optional). Front panel controls include af and rf_ gains, 
preselector/drive tuning, pa tuning, rit tuning, squelch (fm only), 
MHz/repeatershift switch, mode switch, switches for power on/off, tx/rx, 
noise blanker on/off, calibrator on/off (1MHz), rit on/off (+/-2kHz), 
1750Hz tone on/off. Four-pin mic socket, quarter inch headphone jack, S 
meter on rx/power out on tx, window covers analogue frequency display, 
also scale around larger tuning knob. Top cover is hinged with spkr 
under it. Internal user presets: fm and ssb mic gains, crystal holders 
for optional channels, carrying handle on right cheek, small feet on 
left, large feet underneath. Back panel: S0239 socket for antenna, 
power socket accepting ac mains or 13V dc. Mains selector. Phonos for 
alc in and tx ext rly, quarter inch mono jack for cw key, 3.5mm jack for 
ext spkr, nine-pin socket for optional vox unit. Heat sink for solid 
state pa. Note: repeatershift is only -600kHz/tx. 


SUBJECTIVE ‘TESTS AND ERGONOMICS: I have found this model very reliable. 
The review sample was rather deaf, and fm on tx was rather muffled, 
whilst on rx it was rather too bright. SSB was quite good on tx and rx, 
although age tended to pump. The vfo was very smooth when new, but 
became rather crunchy after a few years. Some of the front panel 
controls were in awkward positions, especially af and rf gain. There is 
no reverse repeater facility but this was added on the TS700G. The 
noise blanker worked fairly well, and rit was useful. CW keying was 
slightly clicky. Inclusion of alc and relay socket is a definite asset, 
these being excluded unfortunately on too many more recent models. 

Although rather heavy, the rig worked well in the car. I added an 
additional low gain rf preamp which hotted up the receiver considerably 
and helped mobile use but~ severely degraded the already poor rfim 
performance. The absence of an auto toneburst is rather irritating, 
although not so worrying nowadays. The requirement for retuning the 
preselector and pa is a nuisance when you make a large QSY. Some rigs 
had a modification included to lift hf up on fm ontx. The alc 
threshold is variable internally, but adjustment is awkward. I strongly 
recommend maximum power be held down to around 12W pep. The rig worked 
equally well on 13V dc and ac mains, two separate power cords being 
supplied. 


LABORATORY TESTS: RF sensitivity on ssb and fm is rather poor. The RF 
intercept point measured from widely spaced carriers was just fair, but 
measurements at closer spacings were very poor. Reciprocal mixing 
performance was outstandingly good, as good as any vhf rig measured, 
clearly due to the vfo/local oscillators being entirely analogue. This 
parameter was so good that it allowed us to measure ssb selectivity down 
to -100dB, at which point it was remarkably good. 25kHz selectivity on 
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fm was excellent, but the rig is totally unsuitable for closer 
channellings. 

We noted 17.5dB difference between S1 and 9, fm being fairly similar. 
The S meter needed very large rf increases to go above S9. AGC speed 
was much too fast, full recovery taking only 0.3secs! Product detector 
distortion measured well, and plenty of audio power was available into 
8ohms, but current limiting prevented any more power into 4ohms. FM 
frequency response shows insufficient de-emphasis by current standards. 
SSB response was satisfactory. The age threshold was at a very low 
level, so almost all signals will seem equally loud. Combining this 
effect with the fast agc speed produces the considerable apparent audio 
noise pumping. 

The two tone intermodulation plots on ssb tx showed that the alc had 
been mis-set, for the third order products were at -10dB which is poor 
(13W). With power reduced to only 12.5W products were much better, and 
at 10W, third order products were -29dB, but at lower level still, the 
products became slightly worse again. This is all rather odd as the pa 
is running on 21V de via an inverter. Power output was typically around 
11.5W. The af/rf ssb plot shows a very flat filter from 500Hz to 
1.6kHz, but 2.5kHz is -5dB, above which the skirt is surprisingly steep. 
The lower skirt is also reasonably steep. Carrier breakthrough was 
noted at around -44dB rev full output whilst slight 1lsb breakthrough was 
‘ at -36dB/400Hz. Slight second harmonic distortion was produced in the 
mic amp. No significant a.m. ripple was noted on an ssb carrier. Some 
users have complained about spurii at +/-10.7MHz of final frequency. 
When correctly tuned, these were at -65dB, but when badly tuned a 
product at around 134MHz was noted at -44dB which is not good. FM 
deviation was typically peaking at 5.5kHz, but when provoked it reached 
nearly 7kHz. We noted that cw had an offset of 2.7kHz, and fm 750Hz on 
rx. Slight dial slippage was noted. Power output on a.m. had been set at 
4W. 


CONCLUSIONS: Worst snag is the blocking performance on ssb/cw from 
close signals within the 10.7MHz roofing filter passband. In other 
respects the receiver was remarkably good, the audio output stage also 
running on 21V which is a great asset. If the tx is carefully aligned 
it could be better than the review sample. Although this is an old rig, 
it has quite a lot going for it if you want to get started on 144MHz. 
What is really needed though, is a muTek front end and an improved 
roofing filter which, alas, is not available. A significant lesson can 
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be learned from Trio's superb local oscillator performance. Recommended 
as a starter, but not good enough for today's crowded band. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


144 .3MHz -122dBm 
Sensitivity: fm for 12dB sinad 

144 .025MHz -118 .0dBm 

144 .950MHz -118 .5dBm 

145 .975MHz -115 .OdBm 


Selectivity: ssb bandwidth for given level drop 
3db 2.2kHz; 40dB 3.8kHz; 80dB 4.2kHz; 
6dB 2.4kHz; 60dB 4.2kHz; 90dB 4.25kHz 
Selectivity: fm 


+/-12.5kHz 0/60.5dB 

+/-25kHz 69.5/69.5dB 

Reciprocal mixing, ssb: 
+100kHz offset 110dB 
+50kHz 109dB 
+20kHz 106dB 
+10kHz 100dB 
+5kHz 100dB 

S meter: FM SSB 
S1 -114dBm -121dBm 
S9 -98dBm -103 .5dBm 
$9+20 ‘ -70dBm -77.5dBm 
S9+40 -28dBm -31.4dBm 

SSB product detector distortion: 1.1% 


FM audio distortion (3kHz/1kHz deviation): 3.3/1.9% 
Maximum audio output power: 4ohms 3.5W; S8ohms 3.95W 
Calculated intercept point, ssb, 12dB sinad method: 


+100/+200kHz spacing -12.5dBm 
+50/+100kHz -12dBm 
+20/+40kHz -35dBm 
+10 /+20kHz -53dBm 
+5 /+10kHz -60dBm 
Calculated intercept point, fm, 12dB sinad method: 
+50/+100kHz spacing -30dBm 
+100/+200kHz -12dBm 


LABORATORY TRANSMITTER RESULTS 

Maximum output power: FM 11.4W; CW 11.3W; AM AW 

FM deviation (normal/provoked): 5.5/6.75kHz 

Harmonics and sprogs: no harmonics above -65dB ref full output 
but spurii at +/-10.7MHz (local oscillator) at approx 
-45dB ref full output 
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Trio TS711E 
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144MHz multimode 
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FACILITIES: Although covering the 144/146MHz band instead of 430MHz, ~ 
the facilities of this rig are virtually identical to that of the © 
TS811E, except that a 20dB rx rf attenuator is fitted rather than a 
switch to short two pins on the accessory socket. See the TS811E review 
for further information on common facilities. Repeater shifts are, of 
course, 600kHz both general and as stored in memory. The _ tuning 
ergonomics including continuous and stepped rotation are also identical. 
The antenna socket is an $0239. 


SUBJECTIVE TESTS AND ERGONOMICS: Although the basic ergonomics are 

identical to the 811E, I found other amateurs were slightly irritated by 

the digital coding system when it was switched on, at the beginning and © 
end of each transmission, although they realised that it could become a 
considerable asset one day. The receiver performed extremely well on 
all modes, and was clearly much cleaner than most older types, perhaps 
with the exception of the Icom 271 range fitted with a muTek front end. 
I saw little point in providing MHz up and down buttons on the European 
model, and perhaps it could have been useful if one of these buttons 
could have switched between 12.5 and 25kHz steps on fm. Transmitted and 
received audio was very good, and there was plenty of audio power 
available from the speaker. A_ slight ripple was audible on 
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transmissions caused by higher harmonics of the mains somehow entering 
the mic amp when the rig was used on mains, but this was absent when it 
was supplied with external dc and the ripple level was slightly lower 
than it was on the 811E. In practice, the problem is not really severe 
but many have commented upon it. All facilities were thought to be 
excellent, and it is particularly recommended for blind operators. 


LABORATORY TESTS: RF input sensitivity was acceptable, but an external 
preamp, preferably at masthead gives a noticeable improvement. RF 
intercept point measured reasonably well but the 811E was actually 
slightly better. SSB selectivity measured well and fm very well. 
Reciprocal mixing performance was astonishingly good up to surprisingly 
close to the carrier, bettering most synthesised hf rigs. Audio 


distortion measured well on all modes, and plenty of audio power was 


available. The S meter had just 19dB range between S1 and S9, and was 


too optimistic above S9. AGC characteristics were liked and audio 


responses were excellent on all modes. Frequency transmitted harmonics 
were all below -65dB. The ssb i.f. passband is perhaps a little narrow 
but the skirts are very steep. Carrier rejection was phenomenally good 
whilst alternate sideband rejection was excellent. Some ripple 


| components were noted on a 1kHz transmitted carrier near full power when 
the rig was driven off ac mains. The two tone tx tests on the first 


sample tested showed that the alc threshold had been set too high, 


allowing 36W pep output, but on the second sample around 27W pep was 
_ achieved well into alc, the two tone plots showing a superb performance 
at low levels, excellent at 10W pep, quite good at 25W pep and 
| acceptable at 27W pep. 


If you purchase a rig which gives more than 25W or so output, I 
strongly advise you to pull this down to that level with the internal 
alc preset to avoid any spreading problems. A slight power drift 
problem was noted on the first sample because of the miss-set alc 
allowing it to heat up too much on fm, but the second sample was 
perfect. It is only fair to point out that the first sample tested was 


| from the very first manufactured batch, and Trio agreed to be very 
| careful to set the alc levels correctly on later models, so there should 
_not be any problem. FM deviation including that of the tone burst was 
| very accurately set up, as was the average speech deviation. The tone 
| burst frequency and repeater shift was also very accurate. Particularly 
_ good was the absence of noise on the carrier if the mic gain was turned 
| to minimum on ssb, this -all showing excellent design and gain 
| optimisation before and after the i.f. filters. 
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CONCLUSIONS: I have not only played a lot with this rig over an 
extended period but I actually ended up buying the second review sample 
as I was so impressed with its performance and astonishing facilities 
and ergonomics. Trio have already established a good reputation for 
their 144MHz multimodes in the 700 series, and this is a very worthwhile 
new product which has already become popular. Trio have obviously paid 
a lot of attention to ergonomics recently and in the last year or so 
they seem to have taken leaps and bounds in the care with which better 
designs are put into practice. Although the rig is expensive, I 
recommend it highly and consider it an excellent buy. Accessories are 
identical to those available with the 811E. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, for 12dB sinad 


144 .400MHz -123.0dBm 

144 .975MHz -124dBm 
Sensitivity: fm, for 12dB sinad 

144 .025MHz -120.5dBm 

144. 950MHz -123.0dBm 

145 .975MHz -123dBm 
Attenuator: 19dB 


Selectivity: ssb, bandwidth for given level drop 
3dB 2.4kHz; 40dB 3.5kHz;  80dB 10.4kHz; 
6dB 2.5kHz; 60dB 4.6kHz. 

Selectivity: fm, off channel blank carriers 


+/-12.5kHz spacing 70/71dB 
+/-25kHz 79.3/80dB 
Reciprocal mixing, ssb 
+100kHz spacing 118dB 
+50kHz 112dB 
+20kHz 103dB 
+10kHz 98dB 
+5kHz 89dB 
+3kHz 66dB 
S meter FM SSB 
Sl -122dBm -108dBn 
S9 -100dBm . ~89dBm 
S9+20 -96dBm -72dBm 
S9+40 -91.5dBm -56dBm 
S9+60 -85.5dBm ~4.2dBm 


SSB product detector distortion: 1.5% 

FM audio distortion (3/1kHz deviation): 2.8/1.25% 

Quieting: 16dB 

Maximum audio output power: 8o0hms, 3W 

FM best obtainable signal to noise ratio (CCIR/ARM weighted): 60dB 
Calculated intercept point, fm 


+100/+200kHz spacing -11.25dBm 

+50/+100kHz -12.75dBm 
Calculated intercept point, fm 

+20/+40kHz spacing -7.5dBm 


LABORATORY TRANSMITTER RESULTS 

Deviation (provoked speech/toneburst): 5/4.1kHz 
Harmonics and spurii: all below -65dB ref full output 
Toneburst frequency: 1750Hz 

Repeater shift accuracy: within 10Hz 
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Trio TS780 


144 and 430MHz multimode transceiver 


FACILITIES: frequency coverage 144 to 146MHz and 430 to 440MHz. Modes: 
usb, lsb, cw and fm. Tuning: large tuning knob rotates in 20/200Hz steps 
all modes, or channelling click steps for fm 5/12.5kHz. MHz up/down 
buttons, up/down buttons on mic with ptt. Ten memories (frequency only) 
mems 9/10 also priority with direct access. +/- repeater shifts with rev 
repeater spring loaded button. Front panel facilities include power 
on/off, tx/rx mox, vox on/off, meter switching (alc, centre tune fm, rf 
output and S meter). Noise blanker on/off, high/low power switch, offset 
switch, auto tone burst on/off, five-position mode switch, vfo friction 
on/off, frequency step size, rit on/off with rotary (+/- 1.5kHz), scan 
start and hold, 144/430MHz memory band scan, memory write and recall, 
two VFOs with split rx/tx, rotaries for mem channel, ssb mic gain, vfo 
selection, rit/i.f. shift, fm squelch, scan width (Oooh tend san 
10MHz), af/rf gains and dial lock. 

LED for frequency read out (100Hz resolution), with some status 
indications. S$ meter, eight-pin mic socket, quarter inch headphone 
jack. Four large feet underneath, handle on right cheek, miniature feet 
on left. Top panel: loudspeaker and cover for compartment with presets 
for sidetone level, fm mike gain, cw carrier level, vox gain, delay and 
anti-vox. Also holds tray for memory back up batteries. Back panel: 
50ohm S0239 socket for 144MHz, 50ohm N for 430MHz antennas. Key jack 
(quarter inch) and ext spkr jack (3.5mm), seven-pin DIN aux socket for 
linear amp/standby controlling (de voltages only with external ptt in, 
no short tx rly). Mains fuse and selector. Four-pin power connector for 
940V ac. or 13V dc (two leads supplied). Large heat sink for solid state 
PAs, no fan. 
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SUBJECTIVE TESTS AND ERGONOMICS: Not only have I received excellent 
reports on my transmissions from this rig, but I have always heard 
excellent quality from other rigs when receiving them. Although I like 
the ergonomics, there was no memory to vfo function, which is a pity, 
although the 12.5kHz channelling on fm is most helpful. Reproduced audio 
quality is excellent from both bands. I very much liked the feel of the 
tuning knob; normally free running, it can be made stiffer to turn when 
you are mobile - a great asset. The 144MHz band seemed particularly 
clean, much moreso than much of the competition. I would have preferred 
more comprehensive interfacing, including relay contacts with short on 
tx etc for easy interconnection with so many products requiring it. The 
rig seemed very sensitive on both bands, and I have no reservations 
about operation, audio power output being about average, and the 
built-in speaker being reasonably efficient. This is a far better 
performer than any of the earlier TS700 series, and probably the best 
dual band vhf multimode available. 


LABORATORY TESTS: 430MHz sensitivity was good, but we were amazed at 
the excellent sensitivity on 144MHz. Lengthy rf intercept point 
measurements showed the 144MHz band to be excellent down to 20/40kHz 
spacing, and the intercept point within the roofing filter bandwidth was 
also fairly good, the 5/10kHz measurement of -21dBm being a lot better 
than most. Reciprocal mixing performance is outstandingly good, the 
5kHz spaced figure being better than almost all hf synthesiser receiver 
sections. Excellent front end performance clearly contributed to 
favourable subjective comments. SSB selectivity measured very well down 
to -60dB, but opened out below this fairly rapidly, although it is much 
better than the IC271 etc. FM selectivity was acceptable for 12.5kHz 
channelling, and excellent at wider spacings. The S meter was very 
sensitive, the S1/9 range being 17dB on ssb and 12dB on fm. Above S9, 
ssb was very approximately correct, but on fm FSD required only 5dB more 
level to register S9+40dB! Fixed age speed was a moderate compromise 
for cw and ssb, a 30dB recovery taking about one second, which is 
slightly too fast for ssb. 

FM distortion measured stunningly well, whilst ssb was average. 
Maximum audio output power was again average, but showed a useful 
increase into 4ohms. Tuned frequency was around 400Hz out, and fm 
measurements were taken with this offset in. 430MHz rf intercept point 
measurements were approximately 8dB worse throughout, this figure still 
representing a far better than average performance for the band. 
Reciprocal mixing was again extraordinarily good, only 3dB inferior on 
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430MHz ref 144MHz. FM rx response showed a rapid 1f roll off below 
400Hz, hf being fairly flat to just above 2.5kHz, followed by a very 
rapid attenuation. The centre notch of the pbt knob was slightly 
mis-set, so the ssb band pass was slightly too near the carrier. 

Two-tone tests on both bands showed the ssb tx performance to be very 
good, typically -30dB products being noted, although into alc some third 
order cancellation occurred which showed very low distortion on both 
bands. At lower power levels, third order came up slightly, but still 
excellent, whilst the other orders marginally improved. The af/rf ssb 
plot showed a very flat response from 500Hz to 2.5kHz, rolling off 
steeply either side. Sideband and carrier rejections were excellent. FM 
output power could usefully be switched down to around 0.5W from 14W, 
whilst ssb peaked 15W pep on 144MHz and around 10W on 430MHz bands. 
Slight 50Hz ripple was noted on a carrier from the mains psu. FM 
deviations etc were accurately set, although the toneburst frequency was 
9Hz low. 400Hz frequency inaccuracy was again noted. There were no 
harmonic or spurii problems. FM tx response showed slightly too much hf 
roll off above 2.5kHz, the limiting being excellent. 


CONCLUSIONS: I liked this rig very much, despite it being a fairly old 
model. If you want a dual bander multimode, I warmly recommend it for 
its good ergonomics and very clean audio. An ideal rig for contest 
operation, and one that has a high reputation. A rig that seemed to be 
without any serious problems. 


LABORATORY RECEIVER RESULTS (144MHz) 
Sensitivity: ssb for 12dB sinad 


144. 6MHz -126dBm 

145.975MHz -126.5dBm 
Sensitivity: fm for 12dB sinad 

144.6MHz -123dBm 


Selectivity: ssb bandwidth for given level drop 
3dB 2.2kHz; 40dB 3.3kHz; 70dB 8.5kHz; 
6dB 2.4kHz; 60dB 3.9kHz; 80dB 19.7kHz 
Selectivity: fm off channel 3kHz modulation/3kHz deviation 


+/-25kHz 75/76dB 
+/-12.5kHz 11/11dB 
Reciprocal mixing, ssb: - 
+100kHz offset 121dB 
+50kHz 117dB 
+20kHz 111dB 
+10kHz 106dB 
+5kHz - 93dB 
S meter: FM SSB 
$1 -113dBm -113dBm 
S9 -101dBm -96dBm 
S9+20 -98dBm -80dBm 
S9+40 -96dBm -51dBm 
SSB product detector distortion: 1.8% 


FM audio distortion (5/3/1kHz deviation): 1.3/0.4/0.55% 
Maximum audio output power: 4ohms 3.7W; S8o0hms 2.5W 
Calculated intercept point, Thorpe method: 


+100/+200kHz spacing OdBm 
+20/+40kHz -3dBm 
+10/+20kHz -15dBm 
+5 /+10kHz -21dBm 


Continued over page 
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LABORATORY RECEIVER RESULTS (433MHz) 
Sensitivity: ssb for 12dB sinad 


433 ..4MHz -125dBm 
Sensitivity: fm for 12dB sinad 
433 .4MHz -122dBm 


Selectivity: ssb bandwidth for given level drop 
3dB 2.3kHz; 40dB 3.3kHz; 70dB 11.7kHz; 
6dB 2.5kHz; 60dB 3.9kHz 

Selectivity: fm off channel 3kHz modulation/3kHz deviation 


+/-25kHz 70/72dB 
+/-12.5kHz 4/16dB 
Reciprocal mixing, ssb: 
+100kHz offset 111dB 
+50kHz 109dB 
+20kHz 105dB 
+10kHz 101dB 
+5kHz 90dB 
Calculated intercept point, Thorpe method: 
+100/+200kHz spacing -8dBm 
+50/+100kHz -8dBm 
+20 /+40kHz -11dBm 
+10 /+20kHz -23dBm 
+5 /+10kHz -23dBm 


Size: 290w x 124h x 322d (mm). Weight: 10.1kg 


LABORATORY TRANSMITTER RESULTS 
Maximum power output (high/low): 


144 .0125MHz 14/0.36W 430. 2MHz 13.5/1.25W 

145 .OMHz 14/0.45W 435 .2MHz 13.75/1.25W 

145 .075MHz 13.75/0.5W  439.975MHz 14/1.25W 
Toneburst frequency: 1741Hz 
Deviations (toneburst/normal speech/provoked speech): 4.7/4.6/5.2kHz 
TX accuracy: 145MHz +400Hz; 433MHz +420Hz 
Repeater shift accuracy: within 10Hz 
Harmonic and spurii: none above -65dB ref full output 
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Trio TS811E 


430MHz multimode 


FACILITIES: Frequency coverage 430 to 440MHz. Modes: fm, usb, lsb, cw 
and auto (selects cw automatically below 432.15, usb 432.15 to 432.5, fm 

432.5 to 435, 1sb 435 to 438, and fm 438 to 440MHz). Two VFOs with 

split tx/rx functions, A=B, vfo to memory, memory to vfo, priority 

immediate access channel, forty memories retaining frequency, mode, 
_ simplex or repeater shift on, toneburst on/off and continuous or stepped 
| tuning. Three memories have programmable frequency split and two have 
searching facility. Tuning: cw/ssb 10/100Hz continuous rotation or 
1/5kHz steps. FM: 10/100Hz continuous or 5/12.5kHz steps. Mic can 
step up and down. 1MHz up/down buttons provided. Tuning knob 
switchable to continuous or stepped rotation. 

Illuminated press buttons for mode switching and various facilities 
including toneburst on/off, simplex/ +/- repeater shift, reverse 
repeater/lock, vfo A/B, A=B, vfo split, step size, tuning mode, memory 
write, recall, memory-vfo, frequency speech readout with repeater shift 
info with optional extra, nb on/off, priority channel, tx processor 
on/off, meter pwr/alc, accessory socket control on/off, memory 
scan/search, alert channel, memory scan all/selected mode, rit on/off 
(+/-9.9kHz) and rit clear, and digital coding system operational 
buttons. DCS system allows when programmed for an Ascii burst at the 
beginning and end of tx on fm only. Another station received with this 
can open squelch, ten separate call signs being programmable. Various 
buttons become Ascii numbers for this. Concentric rotaries for af/rf 
gain, squelch (all modes)/i.f. shift, mic gain (ssb only) /output power 
control. Frequency display resolution 100Hz, many status displays and 
LEDs. 

Metal case with carrying handle and side feet, larger feet underneath 
with bail stand under front. Antenna: N_ type socket. Quarter-inch 
jack for headphones, 3.5mm jacks for ext spkr and cw key, 2.5mm jack for 
ext ptt, blanked acc socket for optional computer interface, acc socket 
for audio in/out, ptt, mic mute with spare pins. IEC mains socket and 
13V dc jumper socket (de lead optional extra). Large heat sink with 
quiet fan. Speaker mounted under top of case. Pip tones when most 
functions are enabled, also when memory 1 selected (memory selection in 
click steps). 


SUBJECTIVE TESTS AND ERGONOMICS: The entire receiving section per formed 
admirably giving excellent audio quality. A masthead preamp improved 
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sensitivity considerably. The front end seemed almost bombproof. 
Transmitted quality was excellent although some complained of a 
transmitted high pitched hum. The mic gain was not adjustable on fm 
which was a nuisance, but the output power control was very useful. The 
general ergonomics are superb, and as good as any vhf/uhf rig that I 
have used, making the rig especially suitable for blind operators. The 
continuous or stepped tuning knob rotation is a fabulous idea giving 
enormous flexibility in operation. All the functions worked very well 
and so I _ have hardly any criticisms, although it is a pity that no cw 
filter option is provided. IF shift (passband tuning) helped cw and ssb 
a lot, however. No external linear control is provided for, but the 
importers can supply components for you to fit this internally. 

The memory's capability is excellent as so much can be stored. 
Immediate access to a priority channel will be useful for Raynet. 
Trio's digital coding squelch system is an extremely good idea, but 
those not fitted with a decoding system may find the on and off blips 
rather tiresome. I very much liked the idea though of being able to see 
immediately who somebody is if they gabble a call sign! 


LABORATORY TESTS: The front end sensitivity measured reasonably well, 
and the rf intercept point was excellent. The i.f. blocking 
performance was better than usual showing good gain optimisation in the 
i.f. strip. SSB selectivity was good and fm excellent. The age was 
slow and well controlled, although the threshold was at a fairly high 
level for the band. Received distortion measurements were good, 
although weak fm signals were slightly more distorted than usual. There 
seemed plenty of audio output power into 8 and 4ohms. The reciprocal 
mixing performance was excellent for a synthesised uhf rig. The S meter 
gave only 18dB change between Sl and S9, and was also too optimistic at 
the highest levels. Frequency accuracy was excellent and cw was offset 
by 800Hz intentionally. The reverse repeater function was most useful 
and the repeater offset was extremely accurate. 

Transmitted frequency accuracy was also excellent and the drift rate 
was very small. No transmitted harmonics or spurii were detected. The 
transmitted fm response was well optimised but ssb was slightly narrow 
although the filter shape was very good, giving superb carrier and 
alternate sideband rejection. Some fairly high ripple components were 
noted on a tx carrier when the rig was used off mains, but not on dc 
supply. FM deviation was extremely well controlled and the toneburst 
frequency dead accurate. The tx compressor was most effective and no tx 
problems were noted, apart from the ripple. Two .tone tests on ssb 
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showed a good performance at 10W pep, reasonable at 20W and just 
acceptable at 25W close in but with reasonable reductions of higher 
order products, the alc having been accurately set in manufacture. 

Very extensive investigations were made of local oscillator noise and 
it was fascinating to see that despite the rig being a uhf one, noise 
near the carrier was no worse than many reasonable hf transceivers. 
Thus, this rig has far fewer areas to criticise than most, and shows 
that Trio are making great strides in improving their designs and 
ergonomics. 


CONCLUSIONS: Although this is an expensive rig I must highly recommend 
it. JI have to admit that it is easily my favourite 70cm multimode, even 
if I ignore the phenomenal ergonomic convenience provided for blind 
operators. Options include a call sign display unit, speech frequency 
readout board, dc power lead (I feel this should have been included for 
the cost) and the usual Trio mic etc accessories. Surely a trendsetter 
and a best buy. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


433.5MHz -124.5dBm 
Sensitivity: fm for 12dB sinad 

432 ..025MHz -122dBm 

439.975MHz -121.5dBm 


Selectivity: ssb bandwidth for given level drop 
3dB 2.3kHz, 40dB 3.6kHz, 70dB 6.7kHz, 
6dB 2.5kHz, 60dB 4.5kHz, 80dB 9.8kHz. 
Selectivity: fm 


+/-25kHz 65/65.6dB 
+/-50kHz 66 /66dB 
Reciprocal mixing, ssb: 
+50kHz spacing 90dB 
+20kHz 90dB 
+10kHz 89dB 
+5kHz 81dB 
S meter: FM SSB 
S1 -115dBm -110dBm 
S9 _~98dBm -92dBm 
S9+20 -94dBm ~78dBm 
S9+40 -90.5dBm -64dBm 
S9+60 -86dBm -52dBm 


SSB product detector distortion: 2.2% 

FM audio distortion (3kHz/1kHz deviation): 2.1/0.5% 
Maximum audio output power: 8ohms 2.8W 

Calculated intercept point, ssb, 12dB sinad method: 


+100/+200kHz spacing -4,.5dBm 
+20/+40kHz -17.5dBm 
+10 /+20kHz -28dBm 
+5 /+10kHz -28dBm 


Size: 270w x 96h x 260d (mm). Weight: 7.1kg. 


LABORATORY TRANSMITTER RESULTS 

Power output (max/min): fm and cw 24/1.6W 

Harmonics and spurii: all below -65dB ref full output 

FM transmitted accuracy/repeater shift accuracy: -450Hz/-500Hz 
Repeater tone/typical speech/provoked speech deviations: 4.75/4.3/5kHz 


Repeater tone frequency: 1750Hz 
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Trio TS830S 


HF transceiver 


FACILITIES: RX/TX: 500kHz segments covering all amateur bands from 1.8 
to 28MHz with auxiliary position (optional range). Tuning: knob 
rotates 25kHz per rev. Rotary band selection, crystal controlled 
facility, ext vfo (several models available) allowing split tx/rx etc. 
Optional tuning knob available with ball race fingerhole (recommended). 
Modes: cw (nar/norm), ssb and tune. Valve pa and driver. Front panel 
facilities include rit/tit (+/-2kHz), pbt (centre indented), variable 
selectivity (21 steps), treble control, notch filter, 20dB rf 
attenuator, 25kHz marker (clicks on when mic gain min), tx audio 
monitor, vox/mox, vox gain, vox/cw delay, processor in/out with 
threshold level, noise blanker on/off with variable threshold, age 
off/fast/slow, meter (alc, pa current, power out, comp and ht volts), 
and split concentric rf/af gain. Preselector (tx/rx), pa tune and 
loading. Digital frequency readout /100Hz res also indicates some status 
functions, with readout hold. Analogue frequency readout behind tuning 
knob. 

Built in 8ohm spkr under top panel, handle on right side cheek and 
four large feet underneath, small feet on left cheek. Back panel: 
S0239 antenna socket, preset pots for pa bias, power out cal and 
anti-vox level. PA screen earthing switch combined with multipin 
transverter interconnection socket with extensive facilities and subject 
to alc, also rx ant break points. Remote vfo multipin socket and linear 
interconnections including tx relay, alc etc, 3.5mm jack for ext spkr, 
quarter inch key jack, phonos giving i.f. outputs (8.83MHz, broad banded 
for panoramic adaptor and station monitor type SM220, and high level 
i.f. output after filter at 455kHz). Special ac mains socket. PA 
cooling fan supplied. Optional dec input inverter. Standard Trio 4 pin 
mic socket and quarter inch headphone jack on front panel. TX/RX switch 
as well as ptt. Accessory socket includes audio out at fixed level but 
no audio in. 


SUBJECTIVE TESTS AND ERGONOMICS: The tested sample was my own which has 
not given any trouble for some years having used it- extensively for 
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driving transverters on many bands with which it has worked superbly 
well. RX sensitivity has always been excellent and audio quality 
superb. The 20dB rf attenuator is useful but I missed a -10dB position. 
Only rarely did I note any rfim problems. The i.f. variable selectivity, 
pbt and notch functions are very easy to use and work well. 

Ergonomics are superb, especially the optional expensive tuning knob. 
Max vox delay is not quite long enough although vox itself worked well. 
The noise blanker is very effective and the switchable tx compressor has 
generally been much liked, adding useful punch without much added 
distortion. TX quality is one of the finest of any rig that I have 
tried and frequently receives praise. The preselector gives good 
out-of-band rejection but has to be peaked for rx. Both ale and pa rf 
feedback are incorporated, the valve pa working superbly well. Max 
audio power is a little limited but quite a lot more is available into 
4ohms. A tune position on the mode switch allows easy pa tuning and 
loading, and so far the 6146B PA valves have shown no deterioration in 
well over three years. PA and driver heaters can be switched off, but 
with pa left on and with the screens earthed, alc from the grid/cathode 
allows the transverter drive to be set so that it cannot clip under 
normal use. 

I cannot underestimate the importance of this, the drive power being 
around 50mW if the internal loading resistor is taken out, which does 
not affect performance on the hf bands. Using the Trio 922 or Drake L7 
linears, the rig can put out some superb quality at 400W pep, with no 
real deterioration even at 1kW, checked into a dummy load! 


LABORATORY TESTS: The rf input sensitivity is very good, although the 
rf intercept point is just fairly good, even though the performance is 
maintained to within 2.5kHz off channel. The blocking performance is, 
therefore, outstanding! Reciprocal mixing measured very well, although 
there were a few small carriers showing up at extremely low levels off 
channel. IF selectivity was excellent on ssb, and the optional narrow 
cw filter (500Hz) is very sharp. The S meter is particularly good with 
32dB between $1 and 9, levels above 9 under-reading only very slightly. 
The agc plots showed that on fast it was rather too slow, whilst slow 
was very slow, which I happen to like. Speeds are excellent for ssb but 
I would have preferred it to be faster for cw. The product detector had 
extremely low distortion although audio output power was limited. 
Frequency accuracy and stability is excellent. The ssb response is 
virtually textbook quality which is why I like it so much. The audio 
s/n is particularly good. 
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The tx two-tone plots show just how good a valve pa can be, high order 
products disappearing remarkably rapidly even when the rig was driven 
into alc. If the pa bias voltage was reduced, the 28MHz IVIR drive was 
remarkably clean. The carrier balance was superbly set, the carrier 
output being at around ~-70dB! The af/rf plot shows the transmitted 
passband to be slightly narrow, with excellent shaping on the skirts. 
Sideband rejection is also excellent. No harmonic or spurii problems 
were noted. Audio distortion in the modulator is at almost immeasurable 
levels. 


CONCLUSIONS: Despite the fact that this rig has been available for some 
time it performs surprisingly well even by the highest standards. The 
tx side is clearly superb, and my only slight criticism is of the rf 
intercept point which might have been better.. Although it is not poor. 
I highly recommend this rig, particularly if you are interested in 
excellent clean audio and in its good facilities for interfacing with 
transverters etc. However, perhaps it lacks a few bells and whistles. 
Although the price has risen somewhat because of the £/yen situation, I 
still consider it excellent value for money and it is one of the best 
buys. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 
1.93MHz/3.75MHz/7.05MHz: -125dBm 
28.55MHz: -124dBm 
Selectivity: bandwidth for given level drop 
3dB 2.0kHz, 40dB 3.3kHz, 
6dB 2.5kHz, 60dB 3.5kHz 
Selectivity: with opt cw filter, bandwidth for given level drop 
6dB 490Hz 
40dB 670Hz 
60dB approx 900Hz 
Reciprocal mixing ratios: 


+101kHz offset 117dB 
+50kHz 104dB 
+20kHz 94dB 
+11kHz 88dB 
+5kHz 82dB 

S meter: Si -104dBm 
S9 -72dBm 
S9+20 -48dBm 
S9+40 -26dBm 


Front end attenuator: 20dB 

Product detector distortion at 125mW output: 0.55% 

Maximum audio output power for 1O%THD: 8o0hms 2.2W; 4ohms 3.4W 
Calculated intercept point, S9 method: 


+100/+200kHz spacing -1.5dBm 
+50/+100kHz -3dBm 
+20/+40kHz -3dBm 
+10 /+20kHz -4,5dBm 
+5 /+10kHz -6dBm 
+2.5/+5kHz -7.5dBm 


Size: 333w x 133h x 333d (mm). Weight: 13.5kg 


LABORATORY TRANSMITTER RESULTS 
Harmonics and spurii: all below -65dB ref full output 
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Trio TS930S 


HF transceiver 


FACILITIES: RX, 150kHz to 30MHz general coverage. IX, all amateur 
bands from 1.8 to 28MHz. Modes, cw, ssb a.m. and fsk. Tuning: flywheel 
_ large knob giving 10Hz steps (10kHz per rev) but much faster rate when 
spun. Up/down steps on mic. Push buttons for all amateur bands and MHz 
up/down. Two VFOs with A=B and tx/rx split. Eight memories for 
frequency only with mem to vfo. BPTI, split concentric control each 21 
steps for shifting lower and upper filter skirt positions separately on 
ssb. PBT with 21 positions for cw/fsk. Variable notch filter for ssb, 
peaking filter with pitch control for cw. Antenna attenuator: 0, 10, 
20 and 30dB. Noise blanker level with wide/narrow switching. RIT: +/- 
_9.9kHz on/off and clear. Other facilities include dial lock, concentric 
rf/af gains, vox/mox, cw break in full/semi, monitor on/off, display 
dim, tx/rx, direct/auto atu in for pa, processor on/off, narrow/wide 
i.f. filters, meter (comp, alc, power out, swr/auto, pa current and pa 
volts), age off/fast/slow (not acting on am), rotary mode selector, 
| concentric mic/carrier levels and concentric processor in/out levels. 
| Digital frequency readout (100Hz resolution) and kHz digital cursor. 
Some status indications. 8 pin mic and quarter-inch headphone jack 
sockets. VOX gain, anti-vox and vox delay, and mem batt back-up under 
top access panel. Loudspeaker mounted in top panel. Back panel: 
quarter inch cw key jack, 3.5mm ext spkr jack, IEC mains socket. 
Phonos: rtty keying, audio in/out, 100kHz i.f. output, rx ant terminal 
in/out with bypass switch and S0239 socket for antenna. Remote socket 
(7 pin din) for linear etc connection, transverter socket on 8 pin din. 
PA and psu each have large cooling fans. 


SUBJECTIVE TESTS AND ERGONOMICS: This rig .performed superbly on all 
modes and with all facilities right across its range. Tuning was 
delightful, the knob having an incredible flywheel action. Frequency 
and band selection and other ergonomics were extremely well designed, 
and the comprehensive separate i.f. filtering facilities for ssb and cw 
were as flexible as one could wish, although the notch filter was a 
little wide. Processing facilities were excellent and audio quality 
generally superb on all modes (although a.m. was not quite clean enough, 
when fully modulated). 
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The optional auto atu performed extremely well, automatically 
reducing swr to generally better than 1.3:1, although it did not operate 
on 1.8MHz. The antenna attenuator is particularly useful as it allows © 
the dynamic range window to be placed wherever you want it. The front ~ 
end and i.f. performance was outstanding, and 1f band reception seemed 
almost beyond criticism. It was very simple to get to know the set and 
to use all the facilities. The transverter output worked very well and 
is amongst the best and most convenient interfacing. The transmission 
quality was highly praised on many occasions which is unusual for a 
solid state pa, but this one works on 28V de which obviously helps to 
improve intermodulation performance. The review sample was borrowed 
from RSGB HQ, and has been regularly used for over a year with no 
trouble. 


LABORATORY TESTS: The rf input sensitivity was equal best of any hf 
transceiver and the rf intercept point was also excellent. This was 
maintained up to very close to the tuned frequency showing superb 
design. Reciprocal mixing was superb at 100kHz spacing, and good for a 
synthesiser even at only 5kHz off channel. Selectivity was superb on cw 
and ssb, reasonable on a.m. (optional additional a.m. filter available). 
The S meter had 28dB range between Sl and 9, but above 9 it was 
exceptionally accurate which is most useful. Slow age was unusually 
slow but beautifully controlled and about ideal, whereas fast age was 
not quite fast enough, although this rig can be used very successfully 
with Amtor. 

The notch filter gave a steep notch but required very careful 
adjustment and was too wide at the top of its suck out. The cw peaking 
control was fabulous. Each antenna attenuator position was within 1 or 
2dB accuracy. A reasonable amount of audio power was obtainable and the 
set gave a lot more power into 4ohms. CW/ssb product detector 
distortion was incredibly low which is excellent, whilst normal audio 
frequencies on a.m. had reasonably low distortion up to very high input 
levels, although low frequency distortions and high mod depth were poor, 
presumably due to the fixed and too fast agc speed (why not let the user 
switch age as on the other modes?). 

AM and ssb audio responses measured very well, and quite a steep lf 
cut was noted on all modes below 200Hz and above 3kHz which is useful. 
The frequency accuracy was astonishingly good to within 10Hz. 

We took many two tone plots of the pa rf output on both 14.2 and 
28.55MHz. The third order IPs were as good as I have ever noted on a 


A dB TS930S AF/RF SSB TX RESP 15/2/85 A dB TS93US 100Wpep 2tone 700/170UHz 15/2/85 
0.0 _Atten BOdB S00 __7G -10.0d8m 2382 0.0 _Atten 60dB 50a TG -16. Od8m 2382 
E : e c Ae. 


—ohalyie) 


ely IS) al 


=30.'0 


1 
| 
! 
i} 
1 
1 
| 
i 
J 
i 


-40.0 


=S080 


E Ne + oes 


=6020 


=70. 0 


| -80.0 


=30-0 


1 

i 

i 

i 

! 

! 

{ a 

3 T 

-100.0 ut -100. 0 


DADDD = Ref = 28. 55028MHz 1. OOKHz/div Res bw [30 Hz) DADDD Ref 14. 15168MHz OO0KHz/div Res bw 
Inc 1. OOKHz 5S s /div. Vid bw 22Hz Inc 2. OOkHz 1 s /div Vid bw 87Hz 


Bo 


326 


EQUIPMENT REVIEWS 


solid state hf pa, although some higher orders were not quite falling 
down fast enough. Power supply ripple modulation of full output level 
carriers was extremely low and stability was excellent. The carrier 
breakthrough was well down and _ sideband breakthrough was excellent 
except at 1f, where it was satisfactory, although the af/rf plot showed 
a slight passband ripple. RF harmonics were generally below -50dB, 
slight spurii at a similar level being noted on the 24MHz band. Mic amp 
audio distortion was minimal and the transmitter is thus very clean, 


holding its own against a valve pa extraordinarily well. 


“CONCLUSIONS: I have very much enjoyed testing this rig and have to 
admit that it is my favourite of all hf transceivers introduced to 
‘December 1984. All the design parameters of the receiver appear to have 
‘been so carefully optimised that they show up so much of the 
competition. I recommend this rig highly for all purposes and I feel 


| 


| 


its expense is fully justified. What more can I say other than that I 


deeply regret having to return the rig to RSGB HQ! 


| LABORATORY RECEIVER RESULTS 
| Sensitivity: ssb for 12dB sinad 


28 .55MHz -125dBm 
21.3MHz -125dBm 
1.95MHz -125dBm 
200kHz -119dBm 


, Selectivity: bandwidth for given level drop 


3dB 2.4kHz,  4OdB 3.5kHz, 70dB 6.7kHz, 
6dB 2.7kHz,  60dB 4.6kHz 


| Reciprocal mixing, ssb: 


+100kHz offset 114dB 
+50kHz 103dB 
+20kHz 93dB 
+10kHz 87dB 
+5kHz 80dB 
S meter: $1 -107dBm 
S9 -79dBm 
S9+20 -59dBm 
S9+40 - -39dBm 
S9+60 -17dBm 
Attenuator: "10dB" 9dB 
"20dB" 19dB 
"30dB" 28dB 


| Product detector distortion: 0.5% 


T notch filter: 28dB max. 
Maximum audio output power: 4ohms 4.1W, Sohms 2.6W 


Calculated intercept point S5 method at 28.55MHz: 


+100/+200kHz spacing +9 ,5dBm 
+20 /+40kHz +8dBm 
+10/+20kHz +8dBm 
+5 /+10kHz +2dBm 


| LABORATORY TRANSMITTER RESULTS 
| Harmonics: worst is 3rd harmonic of 28MHz at -48dB ref full output. 


Other bands are typically below -55dB 
Spurii: +/-4.8MHz around 24.9MHz at -48dB ref full output. 
No other problems. 


“Size: 374w x 141h x 350d (mm). Weight: 16.8kg/18.5kg with atu. 
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Trio TS940S 


HF transceiver 


FACILITIES: frequency coverage: rx 30kHz to 30MHz, tx all amateur bands 
from 1.8 to 28MHz. Modes: cw, rtty, am, ssb and fm. Tuning: flywheel 
tuning knob rotates in 10Hz steps, but tuning rate speeds up 
considerably when spun; direct frequency access with keypad, up/down 
steps on mic, band and MHz buttons. 40 memories inc frequency and mode 
with mem to vfo and many special functions. Two VFOs with A=B and split 
tx/rx. Controls include af/rf gain, mic/carrier level, processor in/out 
gains, noise blanker level, notch filter/squelch (all modes), tunable cw 
peaking and adjustable frequency tuning, separate variable selectivity 
(32 positions) for cw/am and complex lf and hf skirt adjustments for ssb 
(32 steps). RIT/tit switchable (+/- 9.9kHz). Buttons controlling auto 
atu on/off and auto-enable (optional), tx/rx, narrow/wide i.f. filter, 
modes (with morse audio indications), vox/mox, break/semi break-in 
keying, audio monitor on/off, display dim, speech synthesiser enable 
(optional), complex scanning facilities, many other functions, graphic 
display of chosen selectivity curve, built in clock/timer on/off, dial 
lock, eight-pin mic socket, quarter inch mono headphone jack. Digital 
frequency display with switchable 10/100Hz resolution and extensive 
status indications. Subsidiary moving cursor/band display, preselected 
rit offset, scrollable memory frequencies and atu tuned indications. 

Top panel: slide cover exposes sliders for fm mic gain, a.m. carrier 
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level, vox gain, delay and anti vox, switches for memory bank (4 x 10), 
100kHz marker on/off, disp resolution, horizontal bar graph cursor 
display range (1MHz/100kHz sectors). Speaker in top panel, carrying 
handle on right side cheek/feet on left. Heavy duty feet underneath, 
also sidetone level, pip tone, monitor and carrier balance adjustments. 
Rear panel: ac mains selector, IEC socket and fuse. Antenna on S0239 
socket. Phonos for i.f. 1 and 2 out, rtty in and rx ant out (with 
switch). 3.5mm for ext spkr, quarter inch key jack. Multipin sockets 
for transverter interconnection, linear etc interfacing, and _ two 
accessory sockets including data interfacing, (also mic amp mute and 
ptt). Solid state pa (28V de operating) and massive heat sink with fan. 


Internal psu also with fan and heat sink. / 


SUBJECTIVE TESTS AND ERGONOMICS: One of my most favourite rigs; it has 
almost every facility that one could wish for, with superb ergonomics. 
The various selectivity, notching and peaking functions made both cw and 
ssb operation a dream. I noted excellent performance on all bands, the 
transverter drive facility working perfectly into all my transverters 
from 50 to 1296MHz, although the drive had no alc, (careful setting of 
the processor in/out levels effectively gave alc action when selected, 
however). It took a while to comprehend all the facilities, although 
the odd one is, perhaps, a little unnecessary. Received and transmitted 
audio quality were superb. The notch filter was too wide at the top, 


although depth was good. The optional auto atu worked on all amateur 
bands very well, giving excellent SWRs. AM received quality was 
| acceptable, but not too clean at 1f, the age being unswitchable, 
| unfortunately. 


Very similar in operation to the TS930S, the main differences with 
this rig are the inclusion of fm and key pad frequency entry, optional 
speech synthesiser, additional display functions and more complex mode 


and memory facilities. The rig is superbly presented, and I infinitely 


prefer it to the top end alternatives from other companies. Interfacing 


| possibilities are almost endless. The interfacing multipin sockets seem 
| to be totally compatible with the TS830S, the rig driving my Drake L7 
and other external devices most successfully. 


| LABORATORY TESTS: RF sensitivity of ssb and cw was excellent. RF 


intercept point measured extremely well, and lengthy tests of blocking 
performance showed almost no problems at the first i.f. Close-in 


measurements were very good. Reciprocal mixing performance is fairly 
| good for a synthesiser, but a few dB inferior to the 930. Selectivity 
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was excellent down to -40dB, but it opened out rather at -60dB and 
lower. FM selectivity was unusually good, even at close spacings. We 
noted 28dB difference between S1 and 9, higher levels being reasonably 
logarithmic. Product detector distortion was extremely low, fm also 
being superb, but am, whilst good up to 50% mod, was poor at 90%. The 
rig gave more audio output than usual into 8o0hms and 4ohms. Fast and 
slow AGCs were slightly slower than usual, and just right for me, the 
threshold being at around l1yV. Frequency accuracy was superb, within 
10Hz. The 6kHz a.m. filter response cut off steeply above 3kHz, fm 
showing a slightly less steep cut. All modes showed a steep 1f cut below 
200Hz. 

Maximum transmitted power was typically around 100W at 28MHz, and up 
to 130W on lower frequencies on cw, ssb and fm, a.m. of course being 
lower. Many two-tone plots showed that the 28V pa did very well on all 
frequencies tested, with higher order products reducing well. The af/rf 
ssb plot showed a well controlled passband from 400Hz to 2.6kHz, with 
slight tailoring at either end, followed by very steep skirts (eg -80dB 
at 3.4kHz). Carrier and alternate sideband rejections were excellent. 
Carrier ripple rejection also measured very well. Frequency accuracy 
was excellent. Harmonic and spurii were all below -55dB, except for 
second harmonics from the 18 and 24MHz bands. FM transmitted response 
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was excellent, and deviation was well controlled. Frequency stability — 


on tx and rx was excellent. The fans were both surprisingly quiet. The 
transverter drive was extremely clean up to 55mW output, even with 
processor switched in. 


CONCLUSIONS: In almost all parameters this rig behaves splendidly. 
Reciprocal mixing performance is not as_ good as the 930 though, but 
should be good enough for most users. Some extremely important 
modifications are now available at additional cost from Lowe Electronics 
which result in the rm improving by 12dB and a.m. distortion reducing to 
only 0.75% which are strongly recommended (see Conclusions chapter). In 
my opinion, this rig is the best overall multimode hf transceiver; its 
speech synthesiser makes it particularly suitable for blind operators. 


330 


EQUIPMENT REVIEWS 


LABORATORY RECEIVER RESULTS (Post-mod results in brackets) 
Sensitivity: ssb for 12dB sinad 


28 .55MHz -123dBm 

21.3MHz -123dBm 

1.91MHz -125dBm 
Sensitivity: fm for 12dB sinad 29 .55MHz -120dBm 
Attenuator: '"10dB" 9dB 

"20dB" 19dB 

"30dB" 28dB 


Selectivity: ssb bandwidth reduced by 4 click positions 
at 1f£ and hf ends 


3dB 1.97kHz (1.8kHz) 
| 6dB 2.12kHz (2.05kHz) 
| 40dB 3.16kHz (3.12kHz) 
| 60dB 6.39kHz (3.7kHz) 
| 70dB D1 76kHz (5. 26KHz) 
- Selectivity: fm off channel blank carriers 
| +/-12.5kHz spacing 63/65.5dB 
| +/-25kHz 78/79dB 
| off channel signal: 3kHz modulation and 3kHz deviation 
+/-12.5kHz spacing 10.5/20dB 


Reciprocal mixing, ssb: 
+100kHz offset 118dB (118dB) 


+50kHz 109dB (1.11dB) 

+20kHz 96dB (105dB) 
+10kHz 86dB (96dB) 
+5kHz 75dB (87dB) 

S meter: SL -103dBm 
S9 -75dBm 
S9+20 -55dBm 
S9+40 -35dBm 
S9+60 -14dBm 

SSB product detector distortion: 0.6% 


FM audio distortion (2.5/0.5kHz deviation): 1.2/0.5% 
AM distortion fixed fast age (modification figures on slow age): 


30% depth 1kHz modulation 1.5% 
300Hz 2.6% 
90% depth 1kHz modulation 12.2% (0.68%) 
300Hz 19.5% (0.7%) 
80Hz = (2.7%) 
Maximum audio output power: 4ohms 4.6W; 8ohms 3.2W (for 1LO%THD) 
Calculated intercept point, ssb S5 method: 
+100/+200kHz spacing +18. 5dBm 
+20/+40kHz +18 .5dBm 
+10 /+20kHz +2dBm 
+5 /+10kHz -10dBm 
Calculated intercept point, ssb Thorpe method: 
+100/+200kHz spacing +12.5dBm 
+50/+100kHz +7.5dBm 
+20 /+40kHz OdBm 
+10/+20kHz -13dBm 
+5 /+10kHz -27dBm 
CW selectivity (see below): 16 clicks 28 clicks 
3dB 0.77kHz 0. 23kHz 
6dB 0.96kHz 0.36kHz 
40dB 2.0kHz 1.47kHz 
Optional narrow cw filter: Fully open -16 clicks 
6dB 310Hz 110Hz 
60dB 700Hz approx 60Hz approx 
Soil 
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Trio TW4000A / 


144/430MHz dual band fm mobile transceiver i 


outputs). Mode: fm. Tuning: knob rotates in click steps, 5/25kHz 
switchable channelling, up/down on the mic with ptt, 1MHz up/down steps. 
Direct access to memories 8/9 (10 memories with O split rx/tx). 
Priority channel. +/- repeater shifts and simplex (cyclic button), 
reverse repeater spring loaded button, full scanning for vfo or @ 
memories. Front panel incl buttons for illumination dim on/off, auto — 
toneburst on/off, high/low pwr, dial lock, channel steps, vfo A/B, scan, 
mem write and recall, mem channel stepping. Concentric pot for audio 
gain/squelch, push for pwr on/off. 

Optional speech frequency readout (VS-1) which speaks frequency when 
this is changed or when button on mic is pushed, also gives repeater ~ 
shift and memory channel info. Large lcd giving frequency and © 
comprehensive status indications with S meter and rf pwr. Eight-pin mic 
socket. The supplied mic has up/down buttons for normal channel © 
changing, MHz or memory changing, other buttons on the mic selecting the 
functions. Underneath rig is a small switch (awkward to find) to select ~ 
speech readout automatic or only on mic button command. Back panel: @ 
short captive dc input pwr lead with bullet connectors incl positive 
fuse, and long extension lead. $0239 socket for 144MHz and 50ohm N 
socket for 430MHz antennas. 3.5mm ext spkr jack, four-pin auxiliary 
socket with positive switching voltages on tx and rx for controlling — 
appropriate ext equipment. Int mem backup for vfo and mem channel — 
statuses. Solid state PAs, 25W nominal output power with large heat ~ 
sink. Bail stand clips underneath front of rig, spkr underneath. 
Mobile mount supplied. 


FACILITIES: Frequency coverage: 144-146MHz and 430-440MHz (separate ; 
, 
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SUBJECTIVE TESTS AND ERGONOMICS: I used one of these rigs both at home 
and mobile for nearly two years, and have been delighted with its 
excellent overall performance. Although audio quality is generally 
good, the internal speaker gives a slightly muffled reproduction quality 
in the car. Sensitivity on both bands is good, and ergonomics superb 
throughout. The frequency display is very easy to see at a glance; all 
buttons and switches are illuminated. Sole criticism is the lack of 
12.5kHz channelling on 144MHz which is a great shame. Modulation seems 
very full and punchy, with a clarity which greatly helps readability, 
although perhaps there is slightly too much mic amp gain for mobile. 
You can enter frequencies and repeater shifts on either band into the 
various memories, and immediate access to 8/9 is especially useful for 
your favourite channels. Mic facilities are unusually comprehensive, 
splendid for mobile use. 

The vfo can store either band, and I normally use one for 144 and the 
other for 430MHz. The reverse repeater facility has been a godsend, and 
has often led to me working a station simplex under mobile conditions. 
I have only had one minor problem, an intermittent in the audio input 
wiring to the mic amp which turned out to be a poor pcb connection. 
This rig has become very popular, and was the first dual band dedicated 
fm mobile. 


LABORATORY TESTS: RF sensitivities on both bands are excellent, the 
430MHz performance being outstanding. RF intercept points of -10dBm is 
fairly good for 144MHz and very good for 430MHz bands. Selectivity was 
superb for 25kHz channelling, and 12.5kHz offset stations are reasonably 
well rejected. The reciprocal mixing performance is good on 144MHz and 
adequate on 430MHz. The S meter is somewhat unusual, and gives 18dB 
range between S1 and 9, although a little optimistic above S9. Capture 
ratio was very slightly poorer than usual, but adequate. The 
discriminator and audio amplifier had unusually low distortion, whilst 
maximum power output was slightly higher than normal. Received 
frequency accuracy was excellent on both bands. 

As originally supplied, the speech readout option was set painfully 
slow, and even the +30% position was regarded as too slow, the +60% one 
being about ideal. If you really want to, you can switch the readout to 
Japanese! Changing speed is slightly awkward, and I wonder why Trio 
chose a female Japanese voice. Some might say "MCP"' but female speech 
is easier to read in the car. The injected speech level can be preset, 
but is also variable to a degree with the main audio gain control. 

On both bands, the rig gave around 30W output on high power which is 
useful, the low power position averaging at 4.5W. Toneburst deviation 

FM Received Audio Response (750uS pre-emphasis) 
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was set slightly high, and provoked speech deviation was also too high 
for 144MHz, although typical speech peaks are about right. Toneburst rf 
output frequencies and repeater shift were accurate. All harmonics and 
spurii were at very low levels, showing excellent filtering. A dec 
voltage/rf power out check showed relatively little power reduction 
until the voltage had reduced to below 11V dc. The rig draws quite a 
high current on high power tx, especially on the 430MHz band, and I 
suggest a 10A power supply for it, the maximum current drawn being 7.5A. 
RX current drain is rather high at around 1A, _ so watch your battery! 
The rig gets rather warm under mobile conditions, so it needs good 
ventilation. No synthesiser breakthrough problems into tx or rx audio 
were noted. 


CONCLUSIONS: First introduced in autumn 1983, this rig is still one of 
my favourites, as its performance is good in all areas, and the 
ergonomics are fabulous apart from the absence of 12.5kHz channelling. 
Its high output power capability is a great asset under mobile 
conditions, and almost guarantees contacts through repeaters that you 
can hear. An optional Trio antenna output combiner is available, 
allowing a dual band antenna to be used for mobile, and this unit worked 
well with only a very marginal power loss into the Trio dual band mobile 
antenna. I most warmly recommend this rig, and it is especially good 
for blind operators. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


144 .025MHz -123 .5dBm 

144 ..950MHz -124dBm 

145 .075MHz -124dBm 

432 .025MHz -124dBm 

435 .975MHz -124dBm 

439 .975MHz -~124dBm 
Selectivity: off channel carrier 3kHz modulation/3kHz deviation 

+/-12.5kHz spacing 13.5/7.5dB 

+/-25kHz 79.5/74.5dB 
S meter: Sl -116dBm 

S9 -98dBm 

S9+10 -93dBm 
FM audio distortion: 1% average 
Maximum audio output power: 8ohms 2.7W 
Calculated intercept point: 12dB sinad method 

144. 950MHz -10dBm 

433 ..400MHz -10dBm 


Size: 16lw x 60h x 217d (mm). Weight: 2kg 


LABORATORY TRANSMITTER RESULTS 
Maximum output power: (high/low) 


144.025MHz 28.2/3.5W 

144 ..950MHz 29/4W 

145 .975MHz 29/4.6W 

432 ..025MHz 30.5/5.4W 

435.975MHz 31/5W 

439 ,975MHz 30.5/5.5W 
Deviations (toneburst/typical speech/provoked speech): 

144, 950MHz 5.5/3.5/7.6kHz 

4.33 .400MHz 5.6/4.5/7.6kHz 
Output power versus dc supply at 145MHz: 

13.8V:29W 12V:23.5W 10V:12.9W 

13W: 26.5W 11V:20.5W 
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~ Yaesu FC-757AT- 


Automatic hf atu 


FACILITIES: Frequency bands covered: 1.8 (low and high), 3.5, 7, 10, 
14, 18, 21, 24 and 28MHz. Facilities include manual or automatic tuning 
(two manual tuning presets on front panel), automatic or manual 
selection of two antennas, extendable to five, with external remote 
operated Yaesu multi-way coaxial switch. Switches for external powering 
on/off (can be powered from FI757GX or FT980 with appropriate leads), 
dummy load (internal, which takes 100W for short periods), through, atu 
in, meter forward power or swr (automatic), meter power range 15/150W 
FSD and antenna selection. Press buttons for tune up/down, load 
up/down, band up/down, manual/auto and start auto. A sensitivity pot 
allows you to establish the minimum required swr correction etc. The 
back panel has an S0239 socket for transmitter rf connection, and two 
S0239s for feeding separate antennas. Control interconnection socket 
for use with FI757GX, and optional lead for use with FI980, these leads 
providing band switching information and dc power. Maximum throughput 
power is quoted as 150W pep, thus unsuitable for use with the linear. 


SUBJECTIVE TESTS AND ERGONOMICS: This atu, although originally 
specifically designed for use witha barefoot FI757, can now be used 
with a Yaesu FT980, for which one can purchase an appropriate lead type 
D1004. The built-in 50ohms dummy load is particularly useful for 
checking power levels, although one should not exceed around 50W 
continuous, 100W only being permitted for short periods. The swr 
facility is fabulous, since one can see exactly what is happening at any 
normal power level, whilst automatically or manually tuning. It must be 
emphasised that one can easily damage the atu if more than 150W is put 
through it. Press buttons on the front panel can also switch four 
auxiliary terminals on the back to operate a remote Yaesu antenna 
switch. Once an appropriate antenna has been preselected for each band, 
the atu will automatically select this one, unless you overrule the 
choice manually. 

In general use the atu will bring down swr to around 1.2:1, two 
positions for the 1.8MHz band being provided for this, but even so I 
noted that at worst the correction was 1.5:1 at 1.8MHz band edges. 
Unfortunately, auto tuning can take between five and 20 seconds, and 
this can be quite a long time when you suddenly hear that exotic dx 
calling CQ! It is useful to alter the auto tuning sensitivity, allowing 
one to QSY within any chosen swr tolerance. When you change bands, the 
initial auto tuning position is that which has been remembered from the 
previous occasion you used the band, and you are required to press the 
auto tune button for retuning. There is a memory back up source for 
this function. Two controls are provided so that you can manually 
control the dc voltages fed to the capacitor trimmer motors, thus 
enabling manual tuning. The band change switches allow coil taps to be 
switched. 

Magnificent as this unit is, I felt that its main snag was slow 
operating, but I make this criticism only after becoming used to the 
Icom automatic model, for most of us take perhaps a minute to tune up a 
manual atu. The choice is clearly between this model or the ICAT500. 
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Both are highly recommended, but another snag with the Yaesu is its 
power limitation. Despite its slowness, the facilities are far superior 
to those of the Icom. There are strong rumours that Yaesu will release 
a higher power version later in 1985, and then the choice may not be 
simple. Perhaps tuning up an atu is all part of the fun, but once you 
have spent your money on an automatic model, I think you will find the 
ergonomics play an important part in expanding your operating 
techniques. General performance was excellent, and no problems were 
experienced. 
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Yaesu FRG7700 | 


HF multimode receiver 


FACILITIES: Frequency coverage: general coverage from 40kHz to 30MHz 
in 1MHz bands, additional positions for all amateur bands on band 
switch. Tuning: knob rotates 60kHz average per rev. Modes: cw/1sb, 
usb, a.m. nar, a.m. medium, a.m. wide and nbfm. 12 memories with memory 
write but no mem to vfo function. RIT on memory only at +/-1kHz. Split 
concentric rotaries for af gain/tone control and rit/squelch (fm only). 
Antenna attenuator pot, memory channel rotary and clock mode switch 
(sleep, off, on, clock, and frequency displayed), push buttons select 
mains on/off, age fast/slow, noise blanker on/off, timer, display din, 
mem write, mem recall, time set hours, minutes, hour set and timer 
clear. LED digital frequency readout, no status indications. S meter. 
Spkr mounted on front panel and forward facing. Quarter inch mono 
headphone jack and 3.5mm _ tape recorder feed jack (fixed level approx 
100mV max). Four large feet underneath, carrying handle on right side 
cheek, small feet on left one. 

Rear panel: IEC mains input socket and mains fuse. 13V coaxial dc 
input socket, 3.5mm ext spkr jack, normally open and normally closed 
remote rly phono sockets, operated by clock timer on/off preset 
switching. Antenna connections: $0239 socket normally for hf, 
terminals for short wave antenna, long/medium wave antenna, earth and 
ext mute input. If sw and mw terminals are shorted, S0239 covers all 
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frequencies. Antenna attenuator switch (approx 20dB). Optional extras 
incl FRI7700 antenna tuning unit with in/out switch, antenna 1/2 switch, 
attenuator 10, 20, 40 and 60dB, frequency range switch (0.15-30MHz) in 
six ranges, frequency tuning and four position coil matching switch. 
Also FF-5 low pass filter at 500kHz for improving lw reception, with 
bypasses for mw and sw ranges on the main receiver. 


SUBJECTIVE TESTS AND ERGONOMICS: A short wave receiver is highly likely 
to be used a lot on a.m. Unfortunately the a.m. quality of this set 
is extremely poor, although it is very useful to have-both medium and 
wide selectivities. The narrow position is so muffled as to be almost 
unusable unless you are very desperate! The a.m. detector is extremely 
poor and the response and distortion varies considerably even with only 
very slight tuning changes. FM reception was acceptable, but the filter 
was overwide, the ssb filter also being much _ too wide, cw reception 
being particularly awkward because of this. FM sensitivity was poor, 
but ssb was acceptable. Ergonomics were poor, the tuning mechanism 
having very marked backlash and feeling spongy. The absence of memory 
to vfo is most unfortunate. Reciprocal mixing was poor, making it 
difficult to receive fairly weak stations on the 1f bands. The internal 
loudspeaker is reasonably efficient and thus available volume is 
adequate. Some hum was noted on the audio, probably induced from the 
mains transformer. If the transformer is re-orientated, the hum can be 
considerably reduced. 


LABORATORY TESTS: RF sensitivity was adequate up to the 21MHz band, but 
at 28MHz it was a little lacking. FM sensitivity was very poor. AM 
sensitivity was also much poorer than it should have been. Reciprocal 
mixing performance was very poor close in. RF intercept point 
measurements were fair at hf but poor at lf, and most certainly not good 
enough on medium wave, close in tests not being done. SSB selectivity 
could be described as being "as open as a barn door". AM wide was 
extremely wide, whilst medium was quite reasonable, narrow selectivity 
(ssb filter) being rather ridiculous. FM selectivity was too wide. IM 
distortion was poor whilst a.m. distortion was particularly poor at high 
modulation levels, 1f distortion being worst, although this was better 
with slow agc. 

We noted 24dB range on the S meter between Sl and 9, although a 
signal had to be quite strong to start moving it. AGC threshold was at 
rather a high level unfortunately, so you would have to bring up the af 
gain for listening to weak signals, although age speeds were well 
chosen. Product detector distortion was average. Output power into an 
external 80hm load was rather limited for a mains rig, and clearly 
suffers from too low a dc rail voltage. Signal to noise ratios were 
adequate once the hum problem had been sorted out. 

SSB response extended far too low down at 1f, although at hf it was 
good (but note the wide selectivity). AM responses were so irregular 
and dependent on the precise tuning position, and each attempt at a 
response with tuning changed by only 100Hz or _ so, caused such large 
variations that there seemed to be a tendency to 1f cut on all 
positions, narrow being very muffled indeed whilst medium and wide could 
be just about adequate with careful tuning. FM response was reasonably 
good at hf, but it extended too far, whilst 1f was very extended which 
is inadvisable. 


CONCLUSIONS: This radio seemed to give poor performance and I disliked 
the ergonomics. I consider that in its original form it is not for the 
serious user. Their later FRG8800 is so much better. See Surrey 
Electronics modified 7700 review. 
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Sensitivity: ssb, for 12dB sinad 

28 .4MHz 

10 .1MHz 

3.8MHz 

1.9MHz 

1.0MHz 
Sensitivity: fm, for 12dB sinad 

29 .6MHz 
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-119dBm 
-121dBm 
-121dBm 
-115dBm 
-115 .5dBm 


-108dBm 


Sensitivity: am for 10dB s/n (wide /medium) 


-106/-109dBm 


Selectivity: ssb, bandwidth for given level drop 


3dB 2.5kHz, 40dB 6kHz, 
6dB 4kHz, 60dB 15kHz. 


80dB 116kHz, 


Selectivity: am wide, bandwidth for given level drop 


3dB 14kHz, 40dB 20kHz, 
6dB 15kHz, 60dB 27kHz. 
Selectivity: fm 


g0dB 116dB, 


+/-12.5kHz 36 /50dB 

+/-25kHz 65/66dB 
Reciprocal mixing, ssb: es 

+100kHz spacing 96.5dB 

+50kHz 86.5dB 

+20kHz 76.5dB 
S meter: FM SSB 

S1 -88dBm -87dBm 

S9 -63dBm -63dBm 

$9+20 -45dBm -46dBm 

S9+40 -30dBm -30dBm 

S9+60 -12dBm -12dBm 


FM audio distortion (4/2.5/1kHz deviation: 4.6/2.7/0.7% 
AM distortion (wide/medium) minimum: 3.9/2.7% 


Maximum audio output power: 8ohms 2.4W 


Calculated intercept point, S2 method: 


3. 6MHz +100/+200kHz spacing -9,5dBm 
1. 9MHz +100/+200kHz spacing -7dBm 
1.0MHz +100/+200kHz spacing -3.5dBm 


Size: 334w x 129h x 225d (mm). Weight: 6.5kg. 
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Surrey Electronics FRG7700 


Semi-professional monitor hf receiver 


FACILITIES: This is as the Yaesu FRG7700 but with the following 
differences: rf/i.f. gain control instead of rf variable gain; greatly 
improved front end linearity and agc; totally redesigned demodulators 
and audio stages; S meter circuit improvements; local oscillator with 
higher drive level and reduction of spurii; greatly improved signal to 
noise ratio. In addition, optional balanced 600ohm audio output, normal 
output level +8dBm on PO three way jack, optional mains filtering to 
BEAB approval, buffered i.f. output, headphone jack is stereo to drive 
L and R in parallel. 


SUBJECTIVE TESTS AND ERGONOMICS: There has long been a substantial 
demand for a long, medium and short wave receiver which would give such 
good a.m. quality that it could be used for quality monitoring by 
broadcasting organisations, embassies and various professional 
requirements. The cost needed to be kept down, but facilities had to 
include a 600ohm balanced output, and the mains wiring had to be to 
professional specifications. Irevor Brook of Surrey Electronics, 
Cranleigh, looked at many amateur receivers and chose this particular 
model; it could, after all, be more easily modified than any other that 
he had checked. He made many component and wiring changes in the rf 
front end, mixer and completely redesigned the a.m. and ssb detectors. 
The main audio amplifier is only slightly modified to flatten responses 
and improve signal to noise ratios, but he has added a complete 
professional 600ohm balanced driver board to drive professional 
equipment. The S meter circuitry and age has also been completely 
changed so that the age threshold, and thus S meter sensitivity, is much 
improved to allow weak signals to affect the agc. If one tunes the 
model across medium and short wave broadcast stations, one is 
immediately struck by an amazing lack of distortion, medium wave signals 
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in particular sounding extremely clean at all frequencies. 

. One can spend hours with this set enjoying short wave broadcasts, and 
many friends in the BBC and IBA have been much impressed. The S meter 
covers a wider range, and there is far less of a problem when tuning 
across medium wave in the presence of strong signals, especially if you 
use the Yaesu FRT7700 optional atu. Despite all the excellent circuitry 
improvements the ergonomics are of course no better than those of the 
unmodified model; the tuning backlash is still annoying. However, I do 
not know of any other available short wave receiver which can even 
approach the subjective sound quality produced by this version, although 
it has to be said that the old GEC BRT400 is very nearly as good (see 
review). Considering the improvement in performance, it is perhaps a 
severe criticism of the Japanese design that it required such 
improvement, and the circuit changes if introduced at the manufacturing 
stage would not materially have changed the production costs. 


LABORATORY TESTS: Front end changes do not significantly affect the 
sensitivities, but the intercept point on all 1f ranges is improved by 
an average of 11dB, which thus makes it good, but not excellent. 
Reciprocal mixing performance is several dBs better, partly due to the 
reduction of spurii. Selectivities are only slightly better due to the 
reciprocal mixing improvements, as the filters are not changed. S1 now 
becomes -98dBm instead of -87dBm, and S9 is -72dBm, thus giving an Sl to 
9 range of 26dB. AGC characteristics are significantly improved, the 
threshold being at around 2.5uV. AGC slow has in fact been made very 
slightly faster, and more compatible with other receivers, a change 
which I slightly regret. Product detector distortion was low, and a.m. 
distortion varied from only 0.5% to 0.7% at 1kHz, 60Hz distortion being 
only around 2.3% with age slow, degrading of course a lot with age fast 
which is to be expected. 

Distortion at 40Hz is still only 3.8% which is astonishing, showing 
superb a.m. detector design. SSB response was much flatter across the 
filter passband, thus allowing you to hear virtually everything that is 
transmitted on an average ssb transmission, but my criticisms of 
excessive bandwidth apply here. AM responses were far more stable, and 
only changed as one would expect them to as you tuned across a signal, 
the wide response extending flat to 6kHz, and down to 100Hz, thus 
allowing you to hear almost the entire content of a typical high quality 
a.m. transmission. The medium bandwidth position is virtually flat to 
3kHz, falling fairly slowly-at higher frequencies until 4kHz above which 
attenuation is extremely steep which is absolutely ideal for receiving 
as much as possible of an average a.m. signal on a crowded band. FM 
response is very similar to that of the unmodified version. Marginally 
less output was available into an external 8o0hm load, probably due to 
small variations in components. 

Sensitivity and age threshold were far more linear across the full 
range of the set because of the front end improvements. The 600ohm line 
output has a preset to establish maximum level, and this output is 
unaffected by the normal front panel af gain control. 


CONCLUSIONS: I purchased one of these sets myself in December 1981 and 
have always had pleasure in enjoying the sound quality, but I continue 
to find the ergonomics poor. If you must have superb quality reception 
as opposed to quantity, I recommend purchase although it is a lot more 
expensive than the normal version. However, Surrey Electronics are now 
closely examining the FRG8800 with the intention of applying similar 
types of improvement; check with them direct to see if they have 
achieved this before committing yourself to the modified 7700. Japanese 
manufacturers should note Surrey Electronics modifications... 


341 


BUYER'S GUIDE TO AMATEUR RADIO 


Amcomm People 
are at 
the other end. 


Who do you talk with when 
you Call AMCO)I) -AFE? It could be one 

of many of our team led by Alec G5VS. Whoever it 

is, you'll be speaking to pleasant and reliable people with years of 
operating experience on the amateur bands. People with an intense and 
active interest in everything to do with Amateur Radio. People who 
actually operate 365 days every year. People who quickly and 
efficiently impart the information you need to make your decisions. 

Just listen or ask around the bands — the reputation we have gained was 
built by people like you. People who have tried Amcomm and stayed 
Amcomm. 

You see, we understand Amateur Radio, we live it at work and play — but 
most important of all — we understand Amateur Radio People. 

Call us today and ask about our 70 major amateur names which make 
up over 800 different lines or send 90p in stamps for our Bumper 
Literature Pack. (You'll find enough reading for days!) 

You'll certainly like the people Tar 

at the otherend... 
Amcomm People 


KN AM COWL APES eae 9:30 - 5:00 


‘YAESU 


CLOSED MONDAYS. 


AMATEUR RADIO WISDOM... FROM AMATEUR RADIO EXPERIENCE 
373 Uxbridge Road, London W3 ORN. Tel: 01-992 5765/6. Telex 334312 
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LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, for 12dB sinad 


28 ..4MHz -113.5dBm 

10.1MHz -113.5dBm 

3.8MHz -116dBm 

1.9MHz -110dBm 

1.0MHz -108.5dBm 
Sensitivity: fm, for 12dB sinad 

29. 6MHz -114/-107.5dBm 


depending upon deviation 
Sensitivity, am, for 10dB s/n (wide /medium): -103/-106dBm 
Selectivity: ssb, bandwidth for given level drop 
3dB 2.0kHz, 40dB 4.0kHz,  80dB 32kHz, 
6dB 2.5kHz, 60dB 20.0kHz. 
Selectivity: am wide, bandwidth for given level drop 
3dB 11kHz, 40dB 19kHz, 80dB 53kHz, 
6dB 14kHz, 60dB 22kHz. 
Selectivity: fm 


+/-12.5kHz 22 /33dB 
+/-25kHz 61/64dB 
Reciprocal mixing, ssb: 
+100kHz spacing 103dB 
+50kHz 93dB 
+20kHz 85dB 
S meter: FM SSB 
$1 -101dBm -98dBm 
S9 -73dBm -72dBm 
S$9+20 -55dBm -54dBm 
$9+40 -37dBm -38dBm 
S9+60 -17dBm -19dBm 


FM audio distortion (4/2.5/1kHz deviation): 2.9/1.6/0.6% 
AM distortion (wide/medium) - minimum: 0.7/0.5% 

SSB product detector distortion: 2.5% 

Maximum audio output power: 8ohms 2.0W 

Calculated intercept point: S5 method at 28.55MHz 


+100/+200kHz spacing +3.5dBm 
+50 /+100kHz +2dBm 
+20 /+40kHz -1.3dBm 
+10 /+20kHz -5dBm 


Size: 334w x 129h x 225d (mm). Weight: 6.5kg. 
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Yaesu FRG8800 


General coverage receiver, including vhf adaptor 


FACILITIES: Frequency coverage 150kHz to 30MHz, 118 to 174MHz with 
optional vhf adaptor. Modes: nbfm, wfm (optional filter), nar (nar and 
normal), 1sb/usb, cw (nar and ssb filters). Memories: 12 (rotary 
switch) with m/vfo, vfo/m, m scan, m mode prog scan, m frequency sweep 
between adjacent memories. AGC fast/slow, nb wide/nar, display dim, 
rit, rf gain, af gain, tone, squelch (all modes), frequency tuning knob: 
25 /500Hz steps (6. 25 /125kHz per rotation), key pad entry, MHz and kHz 
work separately. Quarter inch headphone jack, 3.5mm jacks for tape 
recorder feed (one high level/low Z source, one low level/high Z source 
for din, both fixed gain), digital frequency display on lcd inc. S meter 
and status. Dial lock, digital clocks (switchable between two separate 
time zones) with alarm on/off/timer start/stop. Timer can control both 
short/open phono sockets for tape remote start. 

Accessory and RS232C adaptor (optional) multipin din sockets. RX 
mute socket, S0239 ant, also spring terminal low/high Z antennas. 3.5mm 
external speaker jack. IEC mains socket and fuse. Grey metal case with 
carrying handle, and both side and bottom feet, including front bail 
legs. Speaker faces forward on front panel. Audible variable level pip 
tone when rx accepts key pad/mode etc entry. Dimensions: 334w x 118h x 
225d (mm), 6.1kg (excluding options). VHF adaptor: S0239 antenna 
socket (telescopic whip supplied). DX/local switch (10dB att). 


SUBJECTIVE TESTS AND ERGONOMICS: Entering frequency from the keypad is 
superb, for you put in MHz for the required band, followed by the 
required kHz. Shifting kHz is possible without re-entering MHz. The 
rig auto switches between hf and vhf, which is very useful, the optional 
vhf converter having a separate antenna socket. Operation of all front 
panel controls is obvious and easy, and the rit adjusts frequency 
continuously, but over a fairly small range. Slight tuning glitches 
were noted, and just a few spurii, but these were not serious. The 
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tuning mechanism felt superb, and had no backlash. The memory to vfo 
function was particularly useful, and entering into memory was 
simplicity itself (frequency mode and chosen filter were memorised). 
The l1cd $ meter indicated rf level to the nearest half S point, and 
reads up to "9 + 60", working well on all modes. The mute socket 
enables a transmitter to mute rx on tx. Extensive computer control is 
available with the optional FIF232C adaptor. The lcd display is superb 
and the entire presentation excellent. 

Sensitivity was very good on all modes except fm which was adequate. 
VHF sensitivity was slightly better, although variable across the 
coverage. No front end problems were noted subjectively, and whilst the 
a.m. filter was excellent, and fm and cw adequate, ssb selectivity was 
rather wide, which gave superb audio quality, but introduced adjacent 
channel splatter sometimes. AGC action was excellent, both fast and 
slow being well optimised (slow being very long and smooth). Audio 
distortion was much lower than usual but a.m. was good only at lower 
mod depths. The audio output maximum power was rather limited, and there 
was insufficient gain on nbfm. Frequency responses were excellent on 
all modes except fm, which was rather muffled, even with the treble 
control flat out. At 1f reception was surprisingly good, the blocking, 
rfim and rm performances being surprisingly good. 


LABORATORY TESTS: The input sensitivity throughout, including that of 
the vhf adaptor, was surprisingly good considering the wide ssb filter. 
RFIM measured very well, giving good intercept points at hf, and 
acceptable on vhf. The reciprocal mixing performance was good for a 
synthesiser (better than an average analogue one further out than 50kHz, 
but getting worse as you get closer to the carrier, although not bad). 
The blocking performance was better than many other rigs having an fm 
capability. The a.m. filter measured superbly well, but the ssb one was 
3.7kHz wide, and below around -60dB it opened out very rapidly, 
unfortunately (-70dB was 26kHz wide). The S meter had a range of 24dB 
average on all modes between Sl and 9, with higher levels indicated 
surprisingly accurately. The audio s/n was good throughout, and 
distortion very reasonable, but the maximum audio power output was only 
1.3W into 8o0hms, and hardly any more into 4ohms. 

On nbfm, 2.5kHz deviation at 1kHz gave a maximum audio output of only 
around 400mW. The received frequency accuracy was excellent throughout. 
The vhf adaptor produced an image response averaging around -65dB, but 
the image frequencies were way out of band (34 to 91MHz) so there was 
not much of a problem. The vhf range is covered with three separate 
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auto switched crystal local oscillators, which reduced spurii problems. 
No reciprocal mixing problems were produced in the convertor, so pmr and 
other vhf transmissions were much cleaner than the average reproduction 
from scanning receivers. 


CONCLUSIONS: We enjoyed using this receiver very much indeed, and it is 
clear that Yaesu have made immense strides in its design and ergonomics, 
if one compares it with the older FRG7700. It is not only eminently 
suitable for general use on the short wave bands, but it is excellent as 
a broadcast station receiver even down to long wave. It worked well 
when I used it as an i.f. when working duplex between various vhf, uhf 
and microwave bands. An optional narrower and sharper ssb filter would 
have been a tremendous asset, and it is a pity that Yaesu left this out. 
My only slight reservations are the muffled and rather low level nbfm 
audio, and the limited audio output power available. This excellent 
receiver, with its wonderful ergonomics is most strongly recommended for 
general shack use. The basic model operates only on ac mains, but 13V 
de operation is available as an optional extra. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, level required to give 12dB sinad 


28 .55MHz -120dBm 
Sensitivity: fm, 1kHz modulation at 3kHz deviation at 29.55MHz 
-116dBm 
Selectivity on ssb: 
-6dB bandwidth 3.7kHz 
-60dB bandwidth 6 .5kHz 
Selectivity on fm: 
+12 .5kHz 53.5dB 
24, 5kHz 24.5dB 
+25kHz 65dB 
- 25kHz 64dB 
S meter: Levels required to give the following readings 
FM SSB 
$1 -104dBm -102dBm 
S9 -80dBm -77dBm 
S9+60 -24dBm -21dBm 
Effective intercept point 
+100/+200kHz spacing -3dBm 
+20/+40kHz spacing -3dBm 
+10/+20kHz spacing -15dBm 
Reciprocal mixing: Off channel signal input level to noise floor ratio 
+100kHz spacing 108dB 
+50kHz spacing 105dB 
+20kHz spacing 94dB 
+10kHz spacing 88dB 
Product detector distortion: ssb slow agc 1.3% 
FM distortion: 2.5kHz deviation 0.8% 
Output power: 10% THD into 8o0hms 1.3W 


AM distortion: slow agc, -50dBm at rig, 30% modulation depth 
1kHz modulation 2.3%, 300Hz modulation 2.7% 
(only 16% with 300Hz/90% at -10dBm rf input, reducing to 
4% with rf gain reduced) 
Sensitivity at 144.8MHz on vhf converter: 


fm -117dBm ssb ~-123dBm 
Intercept point at 144.5MHz: 
+100/200kHz spacing -13dBm 
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Yaesu FRG9600 . 


General coverage vhf/uhf multimode receiver 


FACILITIES: Frequency coverage: 60-905MHz. Modes: fm narrow/wide, a.m. 
narrow/wide, usb and lsb. Tuning: tuning knob rotates in click steps, 
switchable 5/10/12.5/25kHz for a.m. and fm narrow, 100Hz/1kHz on ssb and 
100kHz on wide fm. Key pad entry of frequency for all modes with 100Hz 
resolution. Up/down channel buttons with selected steps, when held down 
operates scanning. 100 memories incl frequency and mode. Mem write, 
recall and mem to vfo dial functions. Additional front panel facilities 
incl dual concentric pots for audio gain with on/off and tone control. 
Squelch control, 20dB attenuator on/off, scan stop for blank or 
modulated channel, mem clear, step rate button mente y mode (cyclic), 
priority channel, clock functions with usual setting buttons. Key pad 
is 3x4 matrix with positive action and pipper to show acceptance of 
command. Large led digital frequency readout with comprehensive status 
indications and S meter. 

Miniature headphone jack also on front panel. Loudspkr mounted in 
the top panel. Holes on side cheeks to take supplied mobile mount. 
Feet and removable front bail stand underneath. Back panel: 13V de 
miniature coaxial pwr socket (positive inner). Three phono sockets for 
+8V dc (max 200mA, positive inner), video output for optional video unit 
which gives 1V pk/pk (directly NISC compatible and will give normal 
black and white tv video output), video output fitted with age control. 
Finally a mute socket for ext control if used with a transmitter. $0239 
socket for antenna connection (telescopic whip with pivoted PL259 plug 
supplied). Three miniature jack sockets for tape recorder feed (70mV 
into 50kohms, at fixed level), 8ohm ext spkr which mutes the int one 
when used, and fm wide discriminator output to feed an ext stereo 
multiplex adaptor etc which is not available from Yaesu. Four-pin molex 
jack provides binary band data for possible future options. Six-pin DIN 
socket for computer interface unit option. Additional preset for 
setting fm wide squelch level only. 


SUBJECTIVE TESTS AND ERGONOMICS: At first glance it is quite clear that 
this set has the most superb ergonomics and styling for a scanning 
receiver, and I had high hopes, as it obviously fulfils a desperate need 
for a general coverage receiver which is easy to operate and includes 
ssb. Unfortunately, its performance, judging by the review sample, is 
extremely poor. When checked on various antennas including a large 
discone, it appeared to be slightly deaf on frequencies up to 300MHz, 
but extremely deaf above 400MHz, repeaters being almost inaudible on the 
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430MHz band which are 5/9 on other equipment including the AOR2001. 
When tuning above band II, numerous rf intermodulation products covered 
up various pmr transmissions, and I had to use the attenuator to reduce 
them, which then severely reduced the potential number of stations 
receivable up to 108MHz. 

There were too many sprogs noted, and we counted 60 between 60 and 
200MHz. SSB was receivable but noisy on the 144MHz band, but above 
432MHz it began to sound auroral, and a clean carrier at 900MHz sounded 
exactly like a pure auroral one because of the dreadful local oscillator 
noise, the worst we have ever measured. The wide fm position seemed to 
give rather clothy reproduction into a good quality external speaker. I 
have to admit though that despite poor sensitivity, there was much fun 
to be gained tuning around vhf generally, and the set was incredibly 
easy to use, the ergonomics being beyond criticism. It would seem that 
some form of tv front end was used for the higher frequencies, and there 
are serious design problems. I find it strange that Yaesu have marketed 
this receiver, for in my opinion a better one would have potential sales 
of five figures in Europe alone. 


LABORATORY TESTS: An idea of the poor sensitivity can be gleaned from 
the fact that on nbfm it varied from 7 to 3dB inferior to that of an 
average hand held on frequencies below 200MHz. What can I say about a 
rig that is 20dB deafer than it should be on the 430MHz band? 
Sensitivity varied up and down but generally very bad up to 905MHz; 
poorest sensitivity was noted at 450MHz. RFIM performance on the 144MHz 
band was found to be about the same as the poorest hand helds, but close 
in measurements showed a disastrous deterioration to -58.5dBm at 5/10kHz 
spacings on ssb, although this figure was difficult to obtain because of 
dreadful reciprocal mixing, requiring us to use special techniques. 
Reciprocal mixing measured very well at a 1MHz offset but by 100kHz it 
had become as_ bad as poor rigs are usually at a 5kHz spacing. 

At 20kHz offset it was 10dB worse than the worst hf transceiver 
tested in this book at 5kHz spacing! It was so bad at 430MHz that no 
sensible measurement could be obtained. SSB selectivity was very wide 
at the top (3.6kHz bandwidth) and yet -60dB was quite respectable at 
4,.7kHz bandwidth. NBFM and wide a.m. selectivities were quite adequate, 
but narrow a.m. was. totally ridiculous, causing an unbelievably muffled 
responsé. FM wide had the wrong de-emphasis of 75uS, whereas in Europe 
we need 50uS, and this explains the muffled hf. The S meter gave only 
9dB range on .ssb up to S9 from S2, Sl always being alight. Another 9dB 
lit up everything. On fm, the meter gave 26dB range to S9, an 
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additional 47dB being required to light up the entire display. This 
performance is really rather odd. The attenuator gave 23dB loss on 
144MHz. Distortion levels were generally very high on all modes. A 
frequency error of 1.6kHz on 144MHz was noted. 


CONCLUSIONS: It is a pity I cannot recommend purchase of this model, 
despite its superb ergonomics, at least until Yaesu can improve the 
sensitivity and local oscillator noise across the board. This could 
have been a fabulous receiver if the design was better, the price was 
right, and if the performance had been good. 


LABORATORY RECEIVER RESULTS 
(for 144MHz unless otherwise stated) 
Sensitivity: nbfm for 12dB sinad result 


900 .5MHz -105dBm 
600 .5MHz -110dBm 
433 .5MHz -103dBm 
300 .5MHz -116dBm 
144 .825MHz -120dBm 
117 .5MHz -115dBm 
100 . 5MHz -113dBm 
84 .5MHz -117dBm 
60.5MHz -118dBm 
Attenuator: 23dB 
Sensitivity: ssb for 12dB sinad 
144 ..3MHz -123dBm 


Selectivity: ssb, bandwidth for given level drop 
3db 3kHz; 40dB 4.6kHz; 
6dB 3.6kHz; 60dB 4.7kHz 

Reciprocal mixing ratio, ssb: 


+1MHz spacing 105dB 

+100kHz 71dB 

+50kHz 62dB 

+20kHz 56dB 

+10kHz 56dB 

+5kHz 55dB 
S meter: 

FM SSB 

S1 ---always on--- 

S2 -99dBm -96dBm 

S9 - -73dBm -87dBm 

Max leds -26dBm -78dBm 
SSB product detector distortion: 4.5% 


FM audio distortion at 3kHz deviation: 2.9% 


_ AM distortion: 
AM narrow AM wide 


3kHz @ 90% shai 3% 
30% ee 3% 
1kHz @ 90% 2.2% 1.9% 
30% 2% 3.5% 
300Hz @ 90% 12.7% 13% 
@ 30% 15% 16% 
| 100Hz @ 30% 39% Soke 
| Calculated intercept point, Thorpe method: 
| +100/+200kHz spacing -34dBm 
+50 /+100kHz -34.5dBm 
+20 /+40kHz -36.5dBm 
+10 /+20kHz -35dBm 


Size: 180w x 80h x 220d (mm). Weight: 2.2kg 
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Yaesu FT1 


HF transceiver 


FACILITIES: RX, general coverage officially 150kHz to 30MHz, but will 
tune lower. TX, all amateur bands from 1.8 to 28MHz. Modes: cw (w,m 
and nar), ssb, a.m. and fm. Tuning: knob tunes in 10/100Hz steps, or 
switchable to MHz steps. Up/down buttons give 100kHz steps, mic also 
can step or search frequency fast or slow. Keypad for entering 
frequency with MHz, kHz with 100Hz resolution. Iwo vfo groups containing 
10 non-volatile memories, but acting as VFOs. VFO/B A/B can be split 
tx/rx. Clarifier switchable to rx or tcve, but not tx only. 

Front panel facilities include manual/auto etc scan, age 
off/fast/slow, notch/peak tunable filter, tx monitor, auto/manual mic 
gain, noise blanker with threshold level, processor in/out with 
threshold level, meter switch (pa current, volts, fm discriminator, 
comp, power out, swr indication), and dial lock. Split rotaries for 
vox/forward pwr set, mic/comp gain, drive level/nb, vox delay/keyer, 
af/squelch (fm only) and i.f. shift/selectivity. Additional rotaries 
for rf att, vfo selections, rf gain, notch frequency, and mode. Many 
complex keypad functions. Digital frequency readout with 100Hz 
resolution and status indications. Sub readout for rit. Eight pin mic 
socket and quarter inch headphone jack. Small speaker under top cover. 
Countersunk handle on left cheek with miniature feet on right cheek. 

Back panel: $0239 antenna socket, phonos for rx ant in/out (with 
jumper), tvtr drive (very low level), ext anti-trip in, i.f. out (after 
filter), fsk in, audio in, side tone out, af out (tape) and ptt in. Mem 
back up switch, 3.5mm jack for ext spkr, quarter inch cw jack and extra 
stereo jack for paddle key, multipin accessory sockets for linear and 
tvtr interfacing. Mains input on IEC, also 13.8V de input. Large heat 
sink with auto fan. 


SUBJECTIVE TESTS AND ERGONOMICS: I did not like this rig. Although it 
had so many facilities, the ergonomics were very poor, eg no fixed 
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memories as VFOs retained only last used frequency. Tuning was rather 
stiff and no easy adjustment was provided. The i.f. shift/selectivity 
controls were too tightly locked together. The rit display was awkward 
to read. Considerable mw breakthrough was noted when on the 1.8MHz 
band, and many weak 1f signals were heard with noise around them, caused 
by very poor mm characteristics. Audio quality at best was good and a.m. 
reception was quite acceptable, other than below 1.8MHz. 

Many users had problems with this model early in its career but 
recent samples are more reliable. It has some excellent interfacing 
facilities, but the transverter drive can easily clip unless the 


compressor threshold is carefully set and is in use. After considerable 
_ meditation, I have come to the conclusion that too much energy has been 
spent designing many different ways of achieving the same result, whilst 


insufficient attention has been paid to basic performance criteria. The 


| sensitivity seemed poor at hf, although rfim was good. Audio quality 


was acceptable although I would have expected more available power, the 


internal speaker being too small. 


LABORATORY TESTS: The rf sensitivity was not at all good although the 
rf intercept point measured extremely well way off the tuned frequency 
and was not too bad fairly close. However, the reciprocal mixing 
performance was as poor as I have yet noted on any rig. Selectivities 
were generally excellent down to -40dB, but measurements below this were 
severely effected by the bad rm performance. We noted only 16.5dB 
difference between Sl and 9, but above S9 readings were too optimistic. 
FM sensitivity was very poor on 29.6MHz. Product detector distortion 
was exceptionally low, and one of the best measured. AM distortion 


| measured well even up to very high levels. IM selectivity was rather 
| wide, but distortion again was low. The notch filter was excellent and 


the peaking circuit very useful for cw. Fast age was very fast, whilst 


| slow recovery took around three seconds, and thus slower than usual, 
which I liked. The a.m. response was well controlled cutting steeply 
| pelow 200Hz and above 2.8kHz, whilst ssb was well controlled within the 


i.f. passband. FM was, again superbly controlled but did not cut 


| steeply enough above 3kHz. 


The tx two tone ip plots not only showed a good overall performance 
into alc, even on 28MHz, but high order products fell quite rapidly 


| which is very good. Performance on lower frequencies was also excellent 
| for a solid state pa. Audio distortion components were minimal on the 
| plots, and both carrier and sideband breakthroughs were well down. The 
| af/rf response plot showed a flat i.f. passband which is commendable, 
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with steep skirts and an adequate transmitted bandwidth. The ripple 
test on a 100W 1kHz carrier showed modulation ripple to be amazingly 
virtually negligible. Drift characteristics were excellent and no 
harmonic or spurious problems were noted. The rig gave at least 1O00W 
output on all bands, and power remained stable. Users are advised to 
keep fm down to 50W. 

Our tests have shown that whilst the tx performance is very good, and 
almost beyond criticism, the receiver has to be criticised in two main 
areas: rf sensitivity and appalling reciprocal mixing noise. This is a 
great shame, for this might be just the rig for those who like pushing 
buttons as much as picking the mic up and talking! 


CONCLUSIONS: I personally dislike the ergonomics and the deficiencies 
in the receiver are sufficient for the rig not to be recommended. In 
any case, its very high price alone could make one think twice. 


LABORATORY RECEIVER RESULIS 
Sensitivity: ssb for 12dB sinad 


28 .55MHz -117dBm 

1. 9MHz -118dBm 

200kHz -97dBm 
Sensitivity: fm for 12dB sinad 

29 .55MHz -111dBm 
Selectivity: ssb bandwidth for given level drop 

3dB 2.4kHz, 40dB 3.3kHz, 

6dB 2.6kHz, 60dB 8.8kHz. 


Selectivity: fm 
+/-12.5kHz spacing 47.5/48.5dB 


+/-25kHz 61/61dB 
Reciprocal mixing, ssb: 
+100kHz spacing 101dB 
+50kHz 93dB 
+20kHz 80dB 
+10kHz 68dB 
+5kHz 66dB 
S meter FM SSB 
S1 -101dBm -102.5dBm 
S9 -86dBm -~86dBm 
$9+20 -71dBm -71dBm 
S9+40 -57dBm -56dBm . 
S9+60 -28dBm -28dBm 


SSB product detector distortion: 0.35% 

FM audio distortion (2.5/0.5kHz deviation): 1.0/2.4% 

AM distortion 90% depth (1000/300Hz modulation): 4.1/5.0% 
T notch filter: max 31dB rejection. 

Maximum audio output power: 4ohms 3.7W, S8ohms 2.2W 
Calculated intercept point, ssb, S5 method: 


+100/+200kHz spacing +17dBm 

+20/+40kHz +8 .8dBm 

+10/+20kHz -5.5dBm 

+5 /+10kHz -18.25dBm 
Calculated intercept point, fm: 

+100/+200kHz spacing +18. 5dBm 

+50 /+100kHz +19dBm 
Quieting: 17dBm 


LABORATORY TRANSMITTER RESULTS 
Harmonics and spurii: all better than -65dB ref full output. 
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Yaesu FT102 


HF transceiver 


FACILITIES: RX/TX: all amateur bands from 1.8 to 28MHz. Modes: cw, 
ssb, am/fm (both optional). Tuning: continuous vfo, synthesiser steps 
only with accessory FV102DM external vfo also incorporating up/down 
facility. Tuning rate approx 16kHz per rev. Band switching on rotary 
knob. Facilities include tunable notch filter, bandpass tuning (split 
concentric for adjusting lower and upper skirts), rx preamp on/off, 
vox/mox switch, vox gain, vox delay, vox anti-trip, noise blanker with 
threshold control, comp in/out with variable gain, meter (pa ht, pa 
current, power out and comp), separate meter for alc with hold. AF/RF 
gain, tone/switchable rit or tit, both split concentric. Rotaries for 
preselect, rf tx drive, pa loading, tuning and fm squelch. AGC: 
off/fast/slow. Narrow/normal filter (various cw options). Additional 
pots for mic gain, compressor threshold, nb level. PA and driver valves 
have heater on/off (three 6416 pa valves). 

Eight pin mic socket, quarter inch headphone jack. Digital frequency 
readout with 100Hz resolution, some status indications. Speaker mounted 
in top panel. Bass and treble controls for mic amp underneath, with 
side tone pitch and level controls. Back panel: antenna $0239 socket. 
Connections for transverter and linear including alc and relay 
connections. External ptt, external speaker jack, spare phono, cw jack, 
audio in/out sockets for rtty etc. Two i.f. outputs (before/after main 
filter), external vfo and two accessory multipin sockets, rx ant in/out 
with break point shorting switch. AC mains only. 


SUBJECTIVE TESTS AND ERGONOMICS: The transmitted quality could be 
extremely well optimised using the bass and treble controls and careful 
adjustment of the mic gain and rf drive pots. Reports showed the 
transmissions to be quite narrow. The compressor worked well and gave a 
considerable increase in apparent punch under difficult conditions. It 
was very stable after warm up. 
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When used for driving transverters some carrier breakthrough was 
noted together with a slight ripple. When keyed, some carrier 
breakthrough was noted from the transverter socket with key up. The 
smooth action tuning knob was much liked. Audio output power into an 
external speaker was rather limited although the internal speaker was 
more sensitive than usual. The rx preamp was most useful but required 
the preselector to be carefully tuned especially on the 1£ bands. The 
rfim performance with preamp in was reasonable at hf, but on lf it was 
poor unless the preamp was switched out. Performance then became just 
acceptable at 1f, and no mw_ breakthrough problems occurred. Input 
sensitivity was adequate on 28MHz and easily good enough on lower 
frequencies. AGC seemed to pump rather even in the slow position. 

The bpt facility and the notch filter worked well and the cw variable 
peaking control was particularly useful. The fm filter was clearly too 
wide for 10kHz spacing around 29.6MHz. SSB and cw selectivities were 
excellent. I rather preferred this rig to many earlier Yaesu models, 
for the ergonomics are clearly better and interconnection with a 
transverter simple, although the drive level was very limited. When 
using a transverter though, the drive is not subject to alc, unless the 
pa is loaded up on 28MHz and left running into an external dummy load. 
If the heaters are turned off, you will have to watch the mic gain and 
your speech levels very carefully to avoid bad rf spreading. The rf 
power control does not operate on ssb unless the compressor is switched 
in but it does effect power output on cw and fm. 


LABORATORY TESTS: RF sensitivity measured fairly well but the rf 
intercept point was nowhere near as good as that of many modern 
competitive rigs, although with the preamp off it was much improved (the 
preamp had around 13dB gain). Reciprocal mixing performance was 
noticeably superior to that of many synthesiser controlled rigs. The 
preselector had a reasonably sharp Q showing good rejection on the 7MHz 
band at +/-500kHz and excellent at +/-1MHz. IF selectivity measured 
very well with a good shape factor. The S meter gave only around 24dB 
difference between S1 and S9, and yet was rather conservative above S9. 
The notch filter gave a moderately deep and reasonably sharp rejection. 
Product detector distortion was somewhat higher than usual but adequate. 
Maximum audio output power was considerably lower than usual. Slow age 
was too fast, but fast age was quite satisfactory. The age threshold 
was at a slightly higher than normal level, and you might well have to 
use the audio gain control more than usual when listening to weaker 
signals on the 28MHz band. FM performance on rx , was satisfactory 
although sensitivity was only just adequate. 

Carrier rejection on tx measured well and sideband rejection was 
good. The transmitted passband was from around 300Hz to 3,2kHz which is 
wider than average, thus allowing the rig to have potentially very 
pleasant audio. Audio distortion, however, was slightly higher than 
usual. Maximum power outputs varied from 130 to 180W on cw, and 
slightly higher than this for ssb PEPs. Brief two _ tone tests showed 
intermodulation products to be at reasonably low levels, and noticeably 
better than on many solid state pa rigs. These products did not seem to 
get any worse when driving the rig well into alc. 

Although harmonic and spurious rejections were good on bands above 
14MHz, marked second harmonic on the 3.5MHz band was noted at -4OdB, 
other 1f bands also being fairly poor. 


CONCLUSIONS: Although I quite liked this rig, which is no longer 
available, a few friends who also purchased it did suffer some problems 
which were never completely eradicated. I could recommend purchasing a 
secondhand one, but you might have to dig inside to optimise performance 
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in some areas. The three valve pa is certainly a good idea giving much 
more power output than usual for an average rig. 


> 


LABORATORY RECEIVER RESULTS 
Sensitivity, for 12dB sinad, preamp on: -120.5dBm 
Preamp gain: 13dB 
Selectivity: bandwidth for given level drop 
6dB 2.7kHz, 60dB 3.8kHz. 
Reciprocal mixing ratio: +20kHz offset 95dB 
S meter: $2 (Both results ) -102dBm 
S9 (with preamp on) -80dBm 
Maximum audio output power for 10%THD: 8o0hms 1.7W 
Audio distortion at 125mW output power: 1.8% 
Maximum T notch rejection: 24.5dB 
Size: 380w x 140h x 380d (mm). Weight: 15kg. 


LABORATORY TRANSMITTER RESULTS 

Power output on cw (max/min): 180/130W 

Worst harmonics and spurii: -40dB for 2nd, -56dB for 3rd harmonics 
ref full output power 

Carrier suppression: ~-65dB ref full output 
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Yaesu FT200 


Valve hf transceiver 


FACILITIES: RX/TX: 3.5, 7, 14, 21 and 28MHz amateur bands only in 
500kHz segments. Modes: cw, ssb and a.m. (narrow rx filter only). 
Tuning: analogue type vfo with turning handle. Bands: five-position 
switch for main band and separate switch for four 28MHz segments. Front 
panel facilities include mox/vox switch, normal/reverse_ ssb, 
function/power on and tune switch, split concentric for rf/af gain, 
meter (power out, pa current and alc), external vfo/internal split 
switch, concentric anode load/plate tuning, mic gain, preselector 
tuning, rit on/off and variable and tx/rx lever inc cal position. 
Frequency indication with analogue scale. Quarter inch stereo mic jack 
with ptt, quarter inch headphone jack. External psu includes 8o0hm 
speaker. 

Carrying handle on right side cheek and four feet underneath heavy 
metal case. Back panel includes S0239 antenna socket, phonos provided 
for transverter drive and ext spkr. Large multipin socket for psu 
interconnection and another for accessory interconnections. Small 
round multipin socket for external vfo accessory. Quarter inch key 
jack. Five pot spindles for vox gain, anti-trip, delay, relay 
sensitivity and carrier level for cw/am. Three sunken pots are provided 
for pa bias, S meter sensitivity and S meter zero. 
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Although this rig is now a very old one it is included because it can 
be classed as quite a useful old workhorse, many stations still using it 
today for driving vhf transverters as well as being a spare rig for hf. 
It only has very basic facilities but frankly it performs rather better 
than I had expected. The receiver is moderately sensitive but an 
important failing is that the age threshold is at a very high level 
which means one is forever turning the audio gain up and down like a 
yo-yo when on the hf bands. The rfim performance was significantly 
poorer than on many modern rigs, but the preselector helped in rejecting 
out-of-band signals. The absence of an antenna attenuator is most 
unfortunate, and for many purposes I would strongly advise adding one 
somewhere on the front panel. The accessory socket not only provides 
external switching for the pa heaters, but also full ht, screen ht, 
negative bias and heater voltages for supplying external valve vhf 
transverters, thus avoiding the use of expensive separate supplies for 
them. 

The rig drifted quite noticeably whilst being tested, and some of the 
controls were a bit scratchy, but nevertheless the review sample is 
probably fairly typical of the average condition. Received audio 
quality was not particularly good and audio output power severely 
limited. The selectivity seemed reasonable enough and I quite like the 
feel of the rig, and particularly the tuning handle which had a collar 
round it which turned to allow easy cranking. The transmitted quality 
seemed adequate on all bands, but considerable carrier breakthrough 
received comment. Many users have had to tweak the carrier balance 
preset regularly as it drifts quite a lot. 


LABORATORY TESTS: Despite the age of the rig the rf sensitivity was 
quite reasonable, in fact bettering some modern ones! The rf intercept 
point was poor but it remained constant right up to 5kHz off carrier, 
this showing the importance of having an ssb filter immediately after 
the first main mixer. The reciprocal mixing performance was 
outstandingly good, being better than any modern synthesiser rig. The 
i.f. selectivity measured very well down to ~-70dB. The product 
detector distortion was rather higher than usual, and output power was 
limited, especially into 4ohms. The S meter was exceptionally poor, the 
9dB difference between S1 and 9 purely serving to show the presence of a 
signal which is audible anyway! The meter also went full scale with 
remarkably little provocation, although a signal had to be at least 14uV 
to get the meter moving off the bottom stop. The age threshold was at 
the amazingly high level of 20uV or so, so signals below this require 
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audio gain change. The fixed age speed was rather fast. The ssb 
received response was very well tailored. 

Two tone intermodulation tests on tx ssb showed a surprisingly good 
performance on both 14.2 and 28.55MHz with relatively good rejection of 
high order products. Slight audio distortion was noted in the modulator 
but this is better than on some modern rigs. Surprisingly, 125W pep 
output was noted on 28MHz, and this output was maintained on other 
bands. The carrier breakthrough was rather poor at -29dB, but I have 
heard far worse from FT200s. Sideband rejection was excellent, and the 
af/rf chart showed a transmitted response from around 500Hz to 2.5kHz, a 
little on the narrow side. Some passband ripple was noted of around 
3.5dP at 1.6kHz (dip). Power supply ripple modulation was acceptable 
and better than on some modern solid state rigs. Frequency stability 
was poor for we had to chase the rig as it drifted! Harmonic and 
spurious rejections on the 28MHz band were very satisfactory but other 
bands were not checked. 


CONCLUSIONS: The two main problems with this rig are the poor rf 
intercept point and high age thresholds on the _ receiver. The tx 
performance was remarkably good for an _ 'old lady' and I can see no 
reason why you should not consider a secondhand one if the price is low 
enough, particularly if you like building valve transverters. You will 
need to look at the state of the valves, and the general condition of 
all the potentiometers before making a final decision. Lovers of the 
FT200 have reported that the rig is very reliable but that the drift 
problem is annoying. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


28 .55MHz -120dBm 

Selectivity: bandwidth for given level drop 
3dB 2.4kHz 40dB 3.4kHz 70dB 4.5kHz 
6dB 2.5kHz 60dB 3.8kHz 

RM, SSB +100kHz offset 115dB 
+50kHz 112dB 
+20kHz 110dB 
+10kHz 104dB 
+5kHz 94dB 

S meter $1 -83dBm 
S9 -74dBm 
S9+20 -70dBm 
S9+40 -64dBm 
S9+60 -56dBm 


SSB product detector distortion: 2.0 per cent 
Maximum audio output power: 4ohms 0.7W; 8ohms 1.5W 
Calculated intercept point 12dB sinad method: 


+100/+200kHz offset -16.5dBm 
+50 /+100kHz -15dBm 
+20/+40kHz -16.5dBm 
+10 /+20kHz -18dBm 
+5 /+10kHz -19,5dBm 


Size: 340w x 140h x 290d (mm). Weight: 8kg 
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Yaesu FT203R 


144MHz fm hand held 


FACILITIES: Frequency coverage: 144-146MHz, (modifiable for additional 
coverage). Mode: fm. Tuning: thumbwheels for 10/100kHz and 1MHz 
steps. 5kHz up button. +/- repeater shifts and high/low pwr switching 
(nominally 2.5/0.35W). Top panel facilities incl 50ohm BNC socket for 
antenna (rubber duck supplied), audio gain with pwr on/off, squelch, 
miniature S meter, miniature jacks for ext mic and earpiece/spkr, 5kHz 
up/high/low pwr switches, and three frequency thumbwheels. Manual 
toneburst facility built in to ptt lever assembly on left side cheek, 
and S meter illumination on/off button on right cheek. Spkr/mic on 
front panel and belt clip on rear panel. Ext powering and charger 
sockets on bottom panel. Ext powering is 13V dc absolute max (not 
13.8V). Back panel has repeater shift switch and vox on/off and 
sensitivity switch for use with optional mic/headset type YH-2 or with 
ext spkr mic type MH-12. Other options incl wall charger NC9C and cigar 
lighter socket psu/charger type PA-3. Rig supplied with carrying case 
and trickle charger. 


SUBJECTIVE TESTS AND ERGONOMICS: In general operation, transmitted 
quality was thought reasonably good although it lacked presence 
slightly, and whilst the limiter worked well, one had to speak rather 
close to the rig to obtain adequate deviation on the carrier. 
Reproduced quality was good for a hand held, although limited in volume. 
Some rf intermodulation products from strong out off band signals were 
noted when the rig was used on a large home station antenna, although 
there was no problem noted when using the rubber duck. Although the 
thumbwheels make it awkward to hunt around, they seemed easier to use 
than many. The rig is quite similar to the IC2E, but it has more 
facilities and a lower cost. The headset with vox control could be 
useful for some applications. The tone burst is easy to use, and the 
rig's styling is very attractive. 


LABORATORY TESTS: RF sensitivity was inferior by a few dB to a lot of 
the competition, and this is rather a pity. RFIM performance also was 
rather poor, but this seems characteristic of most 144MHz handy talkies. 
Selectivity measured very well, and 12.5kHz off-channel signals are well 
rejected, 25kHz selectivity being excellent. The S meter usefully gave 
20dB between Sl and 9 indications. Reciprocal mixing performance was 
reasonably good, showing a clear improvement over earlier designs. 
There was good rejection of weaker signals on the same channel, but 
slight distortion was evident on weak signals, strong ones however 
having average distortion. More than average audio power was available 
into an external speaker, especially a 4ohm type, making it almost loud 
enough for mobile use. Reproduced response curtailed rapidly below 
125Hz, and quite smooth up to around 3.5kHz, above which the response 
was not attenuated sufficiently. The receiver when squelched draws only 
a very small battery current. Available signal to noise ratio on a 
strong signal was limited by some hiss in the 1-4kHz region. The 
squelch range was quite wide. 

Nearly 3W power was available on tx from an external power supply of 
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10.8V, but surprisingly, slightly more power was available from a fully 
charged internal battery. I would have preferred a greater power 
decrease on the low power position. TX and rx frequency accuracies were 
excellent, as were repeater shift and toneburst frequencies. Both 
toneburst and speech deviations were extremely well set. No harmonic or 
spurii problems were noted. Transmitted response was reasonably flat 
from 200Hz to 3kHz, with rapid attenuation of higher frequencies. 
Battery drain was quite acceptable on high power, but more than average 
current was taken on low power. If you must use the rig on its absolute 
maximum of 13V, the power increase is marginal, but you could damage the 
pa with higher voltages, especially into a mismatched load. 


CONCLUSIONS: I liked this rig very much, and it is unfortunate that its 
rf sensitivity, judging only from the review sample, was poorer than 
that of most of the competition. If you can accept this, and you must 
have a thumbwheel model, I suggest the FI203R is a good buy. Its main 
competition now is the Trio TH21E. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad product at 3kHz deviation 


144 .025MHz -120dBm 
144 .975MHz -120.5dBm 
145 .975MHz -121dBm 
Selectivity: off channel blank carriers 
+/-12.5kHz spacing 29 /38dB 
+/-25kHz 63/63.5dB 


Off channel modulated with filtered white noise 


+/-12.5kHz spacing 17/29.5dB 
+/-25kHz 63.5/63dB 
+/-50kHz 72.5/74dB 
Reciprocal mixing, fm: 
+100kHz spacing 89dB 
+50kHz 86dB 
+25kHz 80dB 
S meter: $1 -118dBm 
S9 -98.5dBm 
Full scale reading -96dBm 
FM audio distortion with 3kHz deviation: 2.5% 


FM audio output power (10%THD): 
Quieting: 


Capture ratio: 4.2dB 


4ohms 1.2W; 8ohms 0.8W 
15dB 


Calculated intercept point, 12dB sinad method: 


-32dBm at +100/+200kHz spacing 


Best obtainable signal to noise ratio (CCIR/ARM weighted): 37.5dB 


LABORATORY TRANSMITTER RESULTS 


Maximum output power (high/low) on ext psu at 10.8V: 2.9/0.35W 
Maximum output power (high/low) on fully charged Nicad: 3.5/0.5W 


Harmonic and spurii outputs: 


better than -60dB ref full output 


Deviations (toneburst/normal speech/provoked speech): 3.7/4/4.5kHz 


Carrier frequency accuracy: 
Repeater shift accuracy: 


-~40Hz 
+20Hz 


Current drawn (tx high/tx low/rx squelched): 560/300/24mA 
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EQUIPMENT REVIEWS 


Yaesu FI208R 


144MHz fm hand held 


FACILITIES: Frequency coverage: 144-146MHz, modifiable for wider 
coverage. Mode: fm. Tuning: keypad entry, 12.5/25kHz up/down steps, 
ten memories, scanning functions incl frequencies up to 148MHz, repeater 
+/- shifts. Lithium battery backup retains memories when rig is 
switched off. Key pad _ facilities incl pad _ lock on/off, scan 
manual/busy/clear channels, 12.5/25kHz channelling. 1750Hz manual 
toneburst within ptt lever on side cheek. Antenna socket: 50ohm BNC 
with rubber duck provided. Top panel includes gain control, squelch, 
high/low pwr switch, ext mic/earphone miniature jack sockets 
(waterproofed), mode switch (simplex, +/- normal repeater shift or 
programmed shifts, mem on rx with dial on tx). Heavy duty belt clip on 
rear panel. Ext dec supply and charging sockets included. Mic/spkr on 
front panel. Charger supplied, and optional extras incl ext spkr mic, 
type YM24A, waterproof case, fast charger/mains psu type NC8, mobile 
charger/psu type PA3 and mobile suspension mount type MMB10. LCD 
frequency readout 


SUBJECTIVE TESTS AND ERGONOMICS: Rather heavier than the IC2E, this rig 
is actually less top heavy when clipped to one's belt. I much enjoyed 
using the rig, which was far more convenient than a thumbwheel type. 
Transmitted quality was said to be rather muffled, and reproduced 
quality was adequate but not particularly good, although the built-in 
speaker was quite efficient, and the available volume somewhat louder 
than usual. The absence of reverse repeater is a nuisance, but 
ergonomics generally were very good. A slight synthesiser whine was 
noted on transmission by locals, although I did not notice this on rx. 
The set worked well under portable conditions, but rfim problems arose 
when the set was used with a large base station antenna. It is possible 
to programme any required repeater shift for use in the programmable 
shift positions of the mode switch, and thus the set can be used with an 
appropriate transverter for accessing repeaters on the 430MHz band. The 
rig was audibly better under mobile conditions than several other 
smaller rigs, although it is still not loud enough for regular use in a 
car. 


LABORATORY TESTS: RF sensitivity measured very well indeed, but the 
frim performance was very poor, and strong out of band signals can cause 
a serious problem. Selectivity was excellent, even for 12.5kHz 
channelling, making the rig very suitable for the crowded London bands, 
for example. Audio distortion in the rx output stage was rather high, 
but significantly more audio power was available than usual for a handy 
talkie, although there was insufficient rx gain to obtain full output 
from a low deviation signal. Both rx and tx frequency accuracy were 
excellent, and the toneburst was of the correct frequency and deviation. 
Giving a useful 3.5W on high power, the rig reduced by nearly 10dB in 
the low power position; battery consumption, though, was quite high on 
high power. Speech deviation was set rather high, and you may have to 
reduce this somewhat, especially if you wish to be compatible with 
12.5kHz channelling. No harmonics or spurii problems were noted on the 
spectrum analyser. 
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CONCLUSIONS: I liked this rig, which performed well in all areas, 
except for its poor rf intercept point. I can highly recommend it, 
although it is heavier than a few recent rigs. You should not have to 
pay too much for a secondhand one. It has excellent facilities, and is 
very simple to operate. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


145MHz -124dBm 
Selectivity: blank off channel carriers 

+/-12.5kHz spacing 64 /66dB 

+/-25kHz 75/75dB 


Maximum audio output power: Sohms 0.6W at 3.2%THD 
Audio distortion at 125mW output and 3kHz deviation: 3.2% 
Calculated intercept point: 12dB sinad method 

+25/+50kHz spacing -34dBm 
Weight: 720g 


LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 3.5/0.4W on own Nicad 
Deviations (toneburst/typical speech/provoked speech): 3.4/7.0/7.2kHz 


Carrier frequency accuracy: -~110Hz 
Repeater shift accuracy: within 10Hz 
Toneburst frequency accuracy: within 1Hz 


Harmonics: below -67dB ref full output power 
Current drawn (rx squelched/tx high/tx low): 18/470/240mA 
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EQUIPMENT REVIEWS 


Yaesu FT209R | 


144MHz fm hand helds 


FACILITIES: Frequency coverage: 144-146MHz (modifiable for extended 
coverage). Mode: fm. Tuning: key pad entry, 12.5/25kHz step 
channelling, priority and chosen emergency channel access, ten memories 
(these can include repeater shift), +/- repeater shift and rev repeater 
button, scanning busy or clear channels, programmable segment scan, 
battery drain pwr saving facility (monitors rx intermittently at 
programmable time intervals), tone squelch with optional board, pip tone 
on/off (to indicate pad instruction acceptance), memory channel masking 
scan. Top panel: 50ohm BNC for antenna (rubber duck supplied), 
miniature jacks for ext mic and earphone/spkr, volume control with pwr 
on/off, squelch control, high/low pwr switch, vox on/off and high/low 
sensitivity (for use with optional accessory). PIT lever assembly with 
manual toneburst button on left side cheek. Right side cheek has button 
for $ meter and frequency display illumination (these are both on the 
front panel with comprehensive status indications). 

Front panel has three slide switches selecting S meter/pwr out or 
battery condition, scanning clear/busy/manual, and key pad lock on/off. 
Key pad is 5x4 matrix. Rear panel: large belt clip and access hole for 
microprocessor reset. Battery section slides sideways from bottom of 
rig and exposes 12.5/25kHz channel- 
ling selector. Underneath battery are 
sockets for interconnecting ext pwr 
(6-15V dc) and charging lead. Option- 
al accessories incl fast mains charg- 
er/psu (NC-15), PA-3 dc car adap- 
tor/trickle charger, YH-2 headset 
(this will operate vox facility), 
MH-12 spkr/mic (also vox capable), 
FBA-5 dry cell battery case, and wide 
selection of battery packs with 
various voltages and capacities. 
Trickle charger supplied with rig. 


SUBJECTIVE TESTS AND ERGONOMICS: 
This rig is available in two basic 
versions, the R model having normal 
power output, whilst the RH model 
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can achieve a significantly higher power output. I have used an RH 
model for six months, and found it far outclasses any other 144MHz hand 
held in ergonomics and facilities. Not only has it virtually every 
facility that one could reasonably require, but they are all arranged in 
a very logical way. The up and down channelling buttons make operating 
simple, whilst memory and emergency channel access is very rapid. 
Activating or de-activating repeater shift is very simple, and reverse 
repeater use requires only the depression of a single button. When 
using a large telescopic whip with the RH model, one can achieve 
contacts with quite distant stations and repeaters (which one could not 
normally achieve) with many other models. 

There is one snag when using the rig on a good home station antenna; 
the rf front end has a grossly overwide bandwidth, allowing far out off 
band signals to cause rfim problems, although you can improve matters 
significantly with a muTek bandpass filter. The battery saving facility 
is remarkable for you can programme the rig to come up on rx for just 
300mS in 3secs; the remainder of the time the rig is almost dormant 
with only a minute battery drain. The vox hold time is slightly too 
long, about 2secs. Both transmitted and received audio quality was well 
above average and the speaker was quite efficient, although it is not 
loud enough for regular mobile use. There are four different versions 
of this rig sold internationally, and the instruction book gives fairly 
clear instructions on the circuit diagram to show linkages which have to 
be changed to modify coverage etc. 


LABORATORY TESTS: RF sensitivity measured quite well, although one 
sample checked was not so good. RFIM performance was quite good for a 
hand held. 12.5kHz selectivity was just adequate, but 25kHz was 
excellent. The S meter had 18dB difference between Sl and 9. Capture 
ratio was fairly good, but very weak signals had slightly more 
distortion than usual. Distortion on stronger signals, however, was 
quite low, and maximum available power output was usefully at 0.8W into 
an external 80hm load. Audio response was curtailed fairly steeply 
below 200Hz, but it extended much too far at hf, 5kHz being only -3dB! 
This affects the apparent sensitivity by letting through superfluous 
noise. The rig could give an excellent signal to noise ratio from a 
strong signal. Current drawn on rx "save'' is only 7.5mA. 

Maximum power available (RH version) was with external power at 13.8V 
de which produced nearly 7W! Over 6W was reached from the internal 
battery, reducing to 0.75W on low power. The R version’ gave just under 
two thirds of the RH power. Frequency accuracy varied from superb to 
acceptable on various samples. Frequency drift was negligible even with 
considerable dc voltage changes. Toneburst and speech deviations were 
accurately set. Repeater shift and toneburst frequency were also 
accurate. The transmitted response was well controlled but not 
measured. Harmonic and spurii outputs were negligible. The RH version 
takes up to 910mA on 13.8V dc, and low power consumption was high, but 
note that low power itself was also fairly high, and the largest battery 
has a 500mA/hour capacity. The R version takes about two thirds tx 
current of the RH. 


CONCLUSIONS: If you can accept the greater than average weight of the 
RH version, I have no hesitation in recommending it as the clear leader 
of all hand helds tested. You should enjoy many fascinating contacts, 
and I strongly advise a larger antenna. The rig has earned a high 
reputation, but note the home station antenna problem. I consider this 
a very exciting product from Yaesu. 
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LABORATORY RECEIVER RESULTS 
(209R results in brackets) 
| Sensitivity: for 12dB sinad 


| 144 .025MHz -122dBm (-119. 5dBm) 
| 145 .975MHz -122dBm (-120dBm) 
| Selectivity: blank off channel carriers 
+/-12.5kHz spacing 51/424B (57/174B) 
+ /-25kHz 73 /67dB (72/66dB) 
S meter: $1 -110dBm 
S9 by -92dBm 
FM audio distortion (3kHz/1kHz deviation): 1.3/1% (2.5/1%) 
Maximum audio output power: 8ohms 0.8W 
Calculated intercept point: 12dB sinad method 
+100/+200kHz spacing -21dBm (-23dBm) 
+50/+100kHz -21dBm (-23dBm) 
Quieting: 16.5dB (17dB) 


LABORATORY TRANSMITTER RESULTS 
Maximum output power at rated external voltage: 6.9W (3W) 
Output power, internal battery (high/low): 6.1/0.75W (3.8/0. 35W) 
Harmonic output ref full output power: 

; better than -62dB (better than -60dB) 
Deviations (normal speech/provoked speech/toneburst) 5/5.5/4kHz 


Spurii: better than -70dB ref full output 
TX current (high/low): 910/390mA (630/250mA) 
Weight: excluding battery 335g (300g) 

FNB4 235g; (FNB3 215g) 


Size: 65w x 168h x 34d (mm) 
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The new YAESU FI-727KR 
Dual-band FM handie 
Transceiver 


The FT-727R is a VHF and UHF FM hand portable transceiver 
providing up to 5W or O0.5W RF output on user-selectable channel 
steps across both the 2m and 70cm (FM) amateur bands. Twenty 
dual-function keys on the front panel provide 40 different 
commands for programming the CMOS microprocessor at the heart 
of the FT-727R. Ten standard memories are provided, four of which 
allow storage of independent transmit and receive frequencies, for 
odd repeater splits or cross band operation, with touch-key reverse. 
Independent ‘dial’ and call memories are provided for each band, and 
repeater shift may be selected and programmed as desired while 
operating on any memory or dial frequency. 

The manual or auto-stop/resume scanning capabilities include 
step-programmable full or partial band or memory bank scanning; 
calling channel, select memory or dial priority scanning/monitoring, 
and other unique yet useful functions too numerous 
to list, but all programmable from the front panel 
keypad or remotely via the Computer-Aided 
Transceiver external computer jack. 

Operational battery charge life can be greatly 
extended over standard squelched reception when 
monitoring, with Yaesu’s programmable Power Saver 
System, which only activates the receiver to check 
the selected channel momentarily at programmable 
usr ann mannit intervals. 

The liquid crystal display includes a 10-step bar 
graph meter showing received signal strength or 
relative output power. Revolutionary features 
include a digital voltmeter to display actual battery 
voltage, a latching lamp switch to illuminate both 
the display and each keypad button, and of course 
the miniCAT System, allowing entry of all keypad 
functions from an external computer. 


MODEL: A B B1 


Freq. range (VHF) 144-148 144-146 144-146 
(MHz)  (UHF) 440-450 430-440 430-440 


Ch.steps (VHF) 5/10 12.5/25 12.5/25 


( 
(kHz)  (UHF) 12.5/25 12.5/25 12.5/25 
Std. Rptr. (VHF) 0.6 
Shift (MHz) (UHF) 5 


DTMF Encoder included as standard in version A. 
1750 Hz Burst Generator standard in versions B & B1. 
FTS-6 Tone Squelch Encoder/Decoder optional— Model A. 


AMATEUR RADIO WISDOM... 
FROM AMATEUR RADIO EXPERIENCE 


AE 373 Uxbridge Road, London W3 9RN 
: Tel: 01-992 5765/6. Telex 334312 


HOQORS: 9:30 - 5:00 
CLOSED MONDAYS. 


AMO 
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Yaesu FT270 


RH 144MHz fm mobile transceiver 


FACILITIES: Frequency coverage: 144-146MHz. Tuning: stepping knob 
with 12.5/25kHz steps, up/down steps and scanning on mic, 1MHz up/down 
button on panel. Two VFOs, ten memories, +/- repeater shift, selectable 
priority channel from memory (monitoring this once in six seconds when 
selected), tone squelch facility optional, auto or manual 1750Hz 
toneburst, high/low power, reverse repeater, memory write and recall, 
MHz rocker switch also changes memory channels. Additional front panel 
buttons select programme memory scan between memories 9 and 0, vfo 
selector, audio gain and squelch controls. Eight-pin mic socket to 
normal Yaesu convention. Frequency display including status indications 
is lcd and fairly small. Spkr mounted underneath, and bail stand allows 
front to be raised when fitted. 

Switches underneath front select auto/manual toneburst, auto/manual 
speech readout (option FVS-1 speech board), scan delay on/off, and 
memory backup switch. Rated output power is 45W fm, or 5W low power. 
Back panel: 13V dc captive lead with bullet connectors, inline + and - 
fuses. 3.5mm jack socket for ext spkr, and S0239 socket on captive 
antenna lead. Heat sink has built in fan with internal cooling holes. 
Model FT270R is rated at 25W and currently costs around £50 less. Both 
models supplied with mic, bail stand and mobile mount. Maximum current 
consumption of RH model is approx 8.5A. 


SUBJECTIVE TESTS AND ERGONOMICS: Basic facilities on this rig are 
almost identical to those on the FT2700. The high output power 
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potential will be found extremely useful when working other high power 
stations or repeaters that are on the deaf side. In operation, the fan 
comes on after three minutes or so, and this makes a fairly loud 
desperate sounding hissing noise! Back of the rig gets very hot before 
the fan comes on, and good ventilation is essential. General 
performance seems very good indeed, and I noticed no intermodulation 
problems. The internal speaker is too small so its reproduction quality 
is very much on the thin side, although an external speaker is not 
affected, reproduction being normal. Selectivity was not good enough 
for 12.5kHz channelling. Ergonomics are good. 

The rig is very easy to install and remove from a car. The buttons 
do not have back illumination as they do on the FI2700, and this is a 
pity, although the vfo is illuminated. The reverse repeater switch when 
pushed once leaves the rig in the reverse mode, and another push returns 
it to normal. If you push the MHz button inadvertently the wrong way, 
changing to the other band, or to a band edge, the kHz returns to O and 
does not come back again when the MHz button is used to correct the 
error: this was annoying. See FI2700 review for further details. 


LABORATORY TESTS: RF sensitivity measured very well, and 
intermodulation performance of the front end is superb, and amongst the 
best measured on any fm mobile. Selectivity was good at 25kHz, but 
12.5kHz was barely adequate. The S meter (a string of ten LEDs) 
requires only 12.5dB difference between S1 (one lemon) and S9 (seven 
lemons and two cherries!). This is not really adequate, but they also 
serve as a power output indicator. The fm discriminator and audio 
amplifier give relatively low distortion to the audio. Maximum power 
output is only just adequate into 80hms, and just over 50% more into 
4ohms. 

Received frequency response shows only a gentle roll off at 1f when 
measured on the jack socket, and some will feel that 1f output is 
excessive. HF is well maintained up to 3kHz, but response is not 
curtailed enough above this frequency. FM limiting and capture ratio 
were both good, and distortion on very week signals was minimal, 
quieting level being almost identical to that of the sinad measurement 
level. Received frequency accuracy was excellent. 

Output power was very marginally down, but who can grumble about 0.7W 
in 45W! Low power output was just under 5W. Maximum average speech 
deviation was a little high, and when provoked it was much too high. 
Toneburst frequency was extremely accurate, but its deviation was 
slightly high at 4.7kHz. The rig's rf frequency accuracy was excellent, 


YAESU FT-270R FM Received Audio Response (750uS pre-emphasis) 25/2/85 
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dB 
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and no drift problem was noted. The repeater shift was within 10Hz 
accuracy. No harmonics or spurii were noted above the analyser noise 
floor at -65dB. : 


CONCLUSIONS: This rig's main asset is its high power output combined 
with remarkably small size. The internal fan is certainly a help, but 
you will have to watch where you put the rig. Basic performance is very 
good and the ergonomics quite reasonable once you get to know what all 
the buttons do. The price is rather high, and you will have to think 
carefully whether you go for this rig or the lower power R version, or 
alternatively pay more for a dual band version. It is certainly a 
recommended rig having a performance significantly better than fm rigs 
had two or three years ago. 


LABORATORY RECEIVER RESULTS 
Sensitivity: for 12dB sinad 


144 .025MHz -124.5dBm 
144 .950MHz -124.5dBm 
145 .975MHz -124dBm 
Selectivity: off channel blank carriers 
+/-12.5kHz spacing 50/50dB 
+/-25kHz 72/72dB 
S meter: Si -110dBm 
S9 -97.5dBm 
Last led ~96dBm 
FM audio distortion (3/1kHz deviation):  1.2/1.0% 
Quieting: 12 .5dB 


Maximum audio output power: 4ohms 3.6W; S8ohms 2.2W 
Calculated intercept point: 

+100/+200kHz spacing -1.3dBm 

+50 /+100kHz OdBm 


LABORATORY TRANSMITTER RESULTS 
Power output (high/low): 44.3/4.7W 
Deviations (toneburst/normal speech/provoked speech): 


4.7/5.7/7.1kHz 
Toneburst frequency: 1750Hz 
Repeater shift accuracy: within 10Hz 
Harmonics and spurii: all below -65dB ref full output 


Size: 140w x 40h x 162d (mm). Weight: approx 1.2kg. 
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Yaesu FT290R 


144MHz multimode portable transceiver 


FACILITIES: Frequency coverage: 144-146MHz. Modes: upper and lower 
ssb, cw and fm. Tuning: knob rotates in click steps, 12.5/25kHz on fm 
and 100Hz/1kHz on ssb/cw Ten memories. Mode switch also selects +/- 
repeater shifts. Some versions have auto toneburst and reverse repeater 
buttons. Manual toneburst button provided. Top panel incl pull out 
telescopic whip, audio gain (incl pwr on/off) and squelch (fm only), mem 
switch (extra position for mem scan), mic socket (seven-pin), S meter 
with pwr output and battery condition ranges, lcd frequency readout with 
rit status indications, and push buttons for mem write and recall, 
mem/vfo switching, vfo A/B, step rate, call (carrier with toneburst), 
and rit in 100Hz steps, priority channel, and split rx mem/tx on vfo. 
Bottom panel: S0239 socket for ext antenna cable (whip must be pushed 
in for this), charging and ext powering sockets, switches for high/low 
pwr, noise blanker on/off and lamps on/off/battery check. Case latches 
to allow removal. The left side cheek has miniature jacks for ext ptt 
input and ext spkr. Built-in spkr on side wall. Shoulder’ strap 
mounting points either side of top panel. Ext powering can be 13.8V dc 
(cylindrical socket with negative on inner pin). Many options incl 
carrying strap, case, fast charger on stand, ext spkr/mic, mobile mount 
and nicads. Trickle charger supplied with rig. 


SUBJECTIVE TESTS AND ERGONOMICS: Normally supplied, RF sensitivity is 
rather poor, but muTek can supply a preamp board to give’ superb 
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sensitivity, although this degrades the rf intercept point which is 
already fairly poor. Received sound quality is quite respectable on 
ssb, but fm is rather muffled on the internal speaker, but this improves 
dramatically if you cut out the de-emphasis capacitor. The absence of 
variations within 100Hz is slightly annoying if you are very pitch 
sensitive. 12.5kHz channelling is useful, and ergonomics surprisingly 
good, especially considering that Yaesu have packed a lot into this rig. 
Transmitted quality on fm is adequate, but ssb quality was very poor 
until we carefully tuned up the pa and adjusted alc to reduce output 
power to 2.5W pep. There is a_ slight synthesiser whine on fm tx. 
Available acoustic power is fairly limited, being insufficient for 
mobile, and I have heard too many of them with screaming distortion when 
travelling as a car passenger! The noise blanker is adequate. 

Scanning worked well on fm but was too slow on ssb. Battery capacity 
is quite high, and you should get hours of use from a fully charged set, 
especially if you stick to ssb. A BNC socket on top of the rig is 
preferable to the bottom-mounted 50239, which would have allowed longer 
whips to be used. I have used this rig with a muIek board across the UK 
as a walkie talkie, and have obtained much pleasure from it. It has 
been useful as a standby and auxiliary receiver in the shack, and I have 
even used it as ani.f. for 1296 and 2320MHz. If aligned very 
carefully, it can drive the BNOS solid state linear to high power with 
clean signals, but I have heard rather too many of these rigs misaligned 
in an effort to screw too much power out, with horrific spreading 
resulting. 


LABORATORY TESTS: RF sensitivity was very poor on ssb and mediocre on 
fm, but these became superb with the muTek board. RF intercept point, 
however, with the muTek board is fairly poor at distant spacings, 
becoming extremely poor close in, and not much better without the board. 
FM selectivity was quite good even for 12.5kHz spacing whilst ssb 
selectivity was quite acceptable. The S meter had a range of only around 
11dB on ssb and fm. SSB and fm distortion were adequate, and maximum 
audio output power was much higher than that given by the hand helds, 
although lower than normal mobile rigs. AGC speed seems a little fast. 
The receiver was around 1kHz off frequency on fm, but reasonably close 
on ssb. 

Although the original measurements were made in early 1983, we 
realigned the set recently. Before alignment, a two tone test on tx ssb 
gave 3.8W pep output with _gross intermodulation products, the third 
order ones being -10dB! Whether this is typical I am not sure, but 
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careful alignment improved matters dramatically to ~-30dB which is quite 
acceptable, with excellent reports of tx quality resulting. Power 
output was then 2.5W pep. Some second order audio distortion was just 
noted on the plots. Transmitted ssb response was slightly odd as it is 
only flat from 1 to 2kHz, and either side of this band rolls off gently 
first, and then gradually steepens so that 4kHz is -70dB, but 1f is far 
less steep. Sideband rejection at 1kHz is 55dB, but the carrier was 
around -30dB. Transmitted noise was at a low level. Toneburst deviation 
and frequency were well set, but fm speech deviation was rather 
excessive, Frequency accuracy was satisfactory. Harmonics were fairly 
well suppressed. The rig is quite economical on batteries, especially on 
ssb. 


CONCLUSIONS: Addition of the muTek board improves’ performance 
dramatically, and transforms the rig to become very recommendable for 
portable applications when used with a whip, but rfim performance is not 
good enough for serious base station use. If used carefully, the rig can 
give quite good quality, and has been one of the most popular rigs sold 
in the UK for quite a time. I strongly recommend it as a walkie talkie, 
then, but note all the reservations which concern home station use. A 
jack of all trades, but subject to considerable sample variability. 


LABORATORY RECEIVER RESULTS 
(unmodified 290R) 
Sensitivity: fm for 12dB sinad 


145MHz -120.5dBm 
Sensitivity: ssb for 12dB sinad 
145MHz -123dBm 


Selectivity: ssb, bandwidth for given level drop 
6dB 2.3kHz; 60dB 4.4kHz 
Selectivity: fm off channel blank carriers 


+/-12.5kHz spacing 46/57dB 
+/-25kHz 68/71dB 
Maximum audio output power for 1O%THD: 8o0hms 1.6W 
Audio distortion at 125mW output: 2.5% 
S meter: FM SSB 
S1 -101dBm ~108dBm 
S9 -91dBm -97dBm 
Calculated intercept point: 12dB sinad method 
+25/+50kHz spacing -31dBm 
Size: 150w x 58h x 195d (mm). Weight: 1.3kg exc batteries 


LABORATORY TRANSMITTER RESULTS 

Maximum output power, fm (high/low) on 13.8vdc: 2.8/0.15W 
Deviations (toneburst/normal speech/provoked speech): 3.3/6.9/6.9kHz 
Toneburst frequency accuracy: within 4Hz 

Harmonics: 2nd at -60dB; 3rd at -55dB ref full output power 

Current drawn (rx squelched/tx high/tx low): 69/810/320mA 
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Yaesu FT480R 


144MHz multimode mobile transceiver 


FACILITIES: TX/RX coverage 144-146MHz. Modes: fm, ssb (lsb and usb) and 
cw. 600kHz up/down shift for repeaters with switchable auto toneburst. 
Tuning: tuning knob steps in 10/100/1kHz increments on ssb/cw, and 
1/12.5/25kHz on fm. Front panel facilities: af gain with on/off and 
squelch (fm only), step size, five position switch for four memories and 
memory scan, mode selector, TI call on/off, memory write priority, 
counterstep reset, memory recall, memory vfo recall, rit. on/off 
(plus/minus 10kHz), vfo A or split tx with B, high/low power and noise 
blanker on/off. 

Digital frequency display with 100Hz resolution and memory channel. 
Row of 10 LEDs for S meter/pwr indication. Three switches underneath 
front for vfo on tx, scan mode (clear, busy or manual) and toneburst 
on/off. Bail stand under front with loudspeaker underneath rig. B ack 
panel: $0239 socket for antenna, 3.5mm jacks for ext spkr and cw key. 
Special 13V dc socket. Large heat sink on rear. 


SUBJECTIVE ‘TESTS AND ERGONOMICS: Front panel controls are well laid 
out, and all were easy to use. The provision of 10Hz steps was useful 
on ssb and cw, a facility that is lacking on much competition. The 
inclusion of 12.5kHz channelling on fm is also unusual on a rig of this 
age. Audio reproduction tended to be rather thin, although it was clear 
and there seemed to be plenty of available volume. Some users will find 
the click steps irritating when tuning. Sensitivity seemed adequate, 
but very strong signals on ssb might cause some spreading problems 
because of the fairly poor rfim performance. The S meter was totally 
inadequate. I did not operate the set for very long myself, but I 
understand that owners have been reasonably pleased with it. 
Transmitted quality is reasonable on all modes, but some stations have 
ruined ssb on tx by adjusting the internal alc to give too much power, 
resulting in bad spreading. 


LABORATORY TESTS: FM rx sensitivity measured fairly well, although ssb 
seemed a little better. RFIM performance was only fair, but the 
intercept point was maintained up to fairly close to the carrier, but 
within the roofing filter bandwidth it deteriorated by around 15dB, 
which is not too bad. Reciprocal mixing performance was quite fair for 
a vhf synthesiser although it degraded close to _ the carrier. SSB 
selectivity was reasonable down to -40 dB, but it opened out quite a lot 
below this level. FM selectivity was good however. The S meter seemed 
almost useless, as there was only 6dB difference between $1 and S9, 
virtually an on/off indicator! It was marginally better on fm. AGC 
recovery was well optimised for ssb, taking around 1.5 seconds to 
recover 30dB. The threshold was at around l1yV. Product detector 
distortion was very low, whilst fm distortion was reasonable. The 
maximum power output was average into 8o0hms, but 4W was available into 
4ohms which is useful. 

On tx, we obtained 12W on fm and typically around 14W pep on ssb for 
the onset of alc. On the low power position fm was reduced to just 
under 1W - a useful reduction. The two tone intermodulation plots 
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showed a surprisingly good performance at full output, although high 
orders did not fall down enough. Higher orders improved a little at low 
power levels. Carrier rejection measured well and sideband rejection 
was surprisingly good. The ssb af/rf response plot showed a reasonably 
flat passband, but quite considerable audio 1f cut, useful for removing 
car noise. The filter skirts are reasonably steep. 

Maximum fm deviation was set a little high, and when severely 
provoked I obtained a momentary reading of 7kHz, although on average it 
was acceptable. Transmitted fm response was well controlled, and 1f 
rolled off fairly gently below 400Hz, and steeply below 100Hz, with hf 
well maintained to 3kHz and then falling quite steeply. Transmitted 
frequency accuracy was excellent, but the fm strip on rx was slightly 
off channel. No harmonic or spurious problems were noted, and the rig 
seemed quite reliable. 


CONCLUSIONS: This rig has been very popular for some years, and in 
general it performed very well, my only real criticism being of the rx 
intercept point. It is an ideal rig for mobile use, but you may get 
some overloading problems if you connect it to a big aerial in a city. 
I can therefore recommend the model for mobile, but not really for fixed 
station use. 
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LABORATORY RECEIVER RESULTS 
Sensitivity: ssb, for 12dB sinad 
144 .5MHz 
Sensitivity: fm, for 12dB sinad 
144 ..025MHz 
144 .950MHz 
145 .075MHz 


EQUIPMENT REVIEWS 


-124dBm 


-121.5dBm 
-122.5dBm 
-121.5dBm 


Selectivity: ssb, bandwidth for given level drop 


3dB 2.2kHz, 40dB 3.6kHz, 


6dB 2.4kHz,  60dB 5kHz, 


70dB 8.8kHz, 


80dB 11.4kHz. 


Selectivity: fm, off channel blank carriers 


+/-12.5kHz spacing 

+/-25kHz 
Reciprocal mixing, ssb: 

+100kHz offset 


+50kHz 

+20kHz 

+10kHz 

+5kHz 

S meter: _ FM 

$1 -104.5dBm 
S9 -93dBm 
$9+20 -85dBm 
$9+40 -75dBm 
S9+60 -64dBm 


SSB product detector distortion: 0.9% 
FM audio distortion (5/3/1kHz deviation): 


59/61.5dB 
71.5/73.5dB 


2.6/1.5/1.3% 


Maximum audio output power: 4ohms 4W; 8ohms 2.3W 
Calculated intercept point, S5 method: 
+100/+200kHz spacing -17.5dBm 
+20 /+40kHz -17.5dBm 
+10 /+20kHz -22dBm 
+5 /+10kHz -32.5dBm 


LABORATORY TRANSMITTER RESULTS 


Maximum output power, fm (high/low): 12/0.8W 
Deviations (normal speech/provoked speech): 5.5/7kHz 
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Yaesu FT708R 


430MHz fm hand held 


FACILITIES: Frequency coverage: 430-440MHz. Mode: fm. Tuning: key 
pad entry and 25/50kHz up/down step buttons. Ten memories with repeater 
+/- shift. Programmable repeater shift on extra positions of mode 
switch (simplex, normal repeater shift, special repeater shift, rx 
mem/tx dial). Scanning: manual, busy or clear channels, with 
programmable segment scanning. Manual toneburst button within ptt lever 
assembly on the side. Top panel: 50ohm BNC for antenna, rubber duck 
supplied, miniature jacks for ext mic and earphone/spkr. Audio gain and 
squelch controls (tone squelch click position for use with option). 
Rain resistant tags can be plugged into sockets when not in use. On/off 
at end of gain control travel. Spkr and mic on front panel and ext DC 
supply/charger socket within base. Large belt clip on back panel. 
Digital frequency lcd. Pwr output nominally 1.5/0.4W. 


SUBJECTIVE TESTS AND ERGONOMICS: This rig is virtually identical in 
styling, facilities and ergonomics to the FIT208. Some samples came into 
the UK with a 7.6MHz repeater shift in the normal position, requiring 
re-programming for the UK 1.6MHz shifts. Received audio quality was 
good, although there was slightly insufficient audio gain to bring up 
low deviation transmissions to full output. The built-in speaker was 
efficient, so maximum volume was surprisingly high. A high pitched 
synthesiser whine audible on transmission was found slightly annoying by 
locals. Otherwise transmitted quality was acceptable, but not 
particularly good. The up/down step buttons are very useful, and one 
would normally use them in the 25kHz channelling position. It is 
possible to alter channelling and frequency coverage by modifying the 
internal diode matrix, although this is not too easy. The rig is rather 
heavy for a hand held, but the belt clip was quite effective. I very 
much liked using this set which seems to have all the functions that one 
normally needs for effective operation. 


LABORATORY TESTS: RF sensitivity was adequate rather than good, whilst 
rfim measured quite well for a hand held, and much better than the 
FT208. 25 and 50kHz selectivities both measured very well. Audio 
distortion was at a fairly low level, but the lack of audio gain allowed 
only half a watt output to be reached from our standard deviation 
signal, the distortion at this level being fairly low. Squelched rx 
battery drain was very economical, which is excellent, although the 
batteries had quite a high drain when transmitting high power, which did 
not quite reduce enough on low power. Both received and transmitted 
frequency accuracies were excellent, and the repeater shift was set 
precisely with an accurate toneburst frequency and appropriate 
deviation. Speech deviation was set a little on the high side. Slight 
third harmonic output was noted at -54dB, but this should not concern 
1296MHz band users too much! ; 


CONCLUSIONS: Accessories are the same for the FT208R. I quite liked 


this rig, although it has to face a lot of modern competition. It is no 
longer available, but since the FI709 was introduced, the secondhand 
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price should make it competitive, so I recommend purchase. As with 
other 430MHz hand helds, I do recommend a better and longer antenna. 


LABORATORY RECEIVER RESULTS  - 
Sensitivity: for 12dB sinad 


433MHz -121.5dBm 
Selectivity: off channel blank carriers 

+/-25kHz spacing 63/58dB 

+/-50kHz 71/71dB 


Maximum audio output power at 4kHz deviation: Sohms 0.5W at 3.7%THD 
Audio distortion at 125mW output and 4kHz deviation: 1.8% 
Calculated intercept point: 12dB sinad method 

+25/+50kHz spacing -13dBm 
Weight: 720g 


LABORATORY TRANSMITTER RESULTS 


Maximum output power (high/low): 1.8/0.4W on own Nicad 

Deviations (toneburst/typical speech/provoked speech): 3.9/6.3/7.4kHz 
Carrier frequency accuracy: -50Hz 

Repeater shift accuracy: within -10Hz 

Toneburst frequency accuracy: within 1Hz 


Harmonics: 2nd at -65dB; 3rd at -54dB ref full output power 
Current drawn (rx squelched/tx high/tx low): 0.019/0.5/0.33A 
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Yaesu FT 709R 


430MHz fm hand held 


FACILITIES: Frequency coverage: 430-440MHz. Mode: fm. Tuning: key 
pad entry 25/50kHz step channelling, prifority and chosen emergency 
channel access, ten memories (these can include repeater shift), +/- 
repeater shift and rev repeater button, scanning busy or clear channels, 
programmable segment scan, battery drain pwr saving facility (monitors 
rx at programmable time intervals), tone squelch with optional board, 
pip tone on/off (to indicate pad instruction acceptance), memory channel 
masking scan. Top panel: 50ohm BNC for antenna (quarter wave rubber 
flex antenna supplied), miniature jacks for ext mic and earphone/spkr, 
volume control with pwr on/off, squelch control, high/low pwr switch, 
vox on/off and high/low sensitivity (for use with optional accessory). 
PTT lever assembly with manual toneburst button on left side cheek. 
Right side cheek has button for S meter and frequency display 
illumination (these are both on the front panel with comprehensive 
status indications). Front panel has three slide switches selecting S 
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meter/pwr out or battery condition, scanning clear/busy/manual, and key 
pad lock on/off. Key pad is 5x4 matrix. Rear panel: large belt clip 
and access hole for microprocessor reset. Battery section slides 
sideways from bottom of rig and exposes 25/50kHz channelling selector. 
Underneath battery are sockets for interconnecting ext pwr (6-15V dc) 
and charging lead. Optional accessories as for FT209R. Trickle charger 
and 10.8V nicad supplied with rig. 


SUBJECTIVE TESTS AND ERGONOMICS: The FI709R offers precisely the same 
facilities as the FT209R, and I am delighted the ergonomics are 
identical, for they are also superb. The full band is covered, but the 
channelling is 25/50kHz instead of 12.5/25kHz. In general use about the 
house I found results were better than with any other 430MHz hand held, 
but performance improved dramatically when we plugged in one of Waters 
and Stanton's co-linear whips. This combination allowed more repeaters 
to be accessed; the overall system performance then became outstanding. 
Both received and transmitted audio quality was very similar to that of 
the FT209, and the same comments apply to the excellence of the battery 
drain saving circuits and to the ease with which one can select 
facilities. I have no doubt in my mind that this model is the best of 
all 430MHz fm hand helds, although it is rather heavy even including the 
standard battery pack. The flexiwhip supplied is adequate for very 
local contacts, but you should not underestimate the considerable 
performance improvement with a much larger whip. 

When used with my main antennas it performed admirably and was not 
subject to the slight blocking problem noted with the 209 from high 
power stations outside the band. Of course acoustic power is somewhat 
limited, but it is more than adequate for a hand held, and higher than 
most of its competition. There was insufficient audio gain, however, so 
that transmissions with lower peak deviations could not produce maximum 
audio power. The rig could work quite well in a mobile installation, 
although it would be a few dB less loud at maximum, which could be 
awkward if your car is noisy. 


LABORATORY TESTS: RF sensitivity measured well for the frequency, and 
it is only bettered by one or two other hand helds. RF intercept point 
for carriers at 100/200kHz offset measured very well in comparison with 
its competition; performance was not as inferior as some of the latest 
mobile rigs. Close in measurements, however, were difficult because of 
generator noise. Reciprocal mixing performance measured extremely well 
for a synthesised rig. Sélectivity measured very well for 25kHz 
channelling, and even 12.5kHz off-channel signals which do exist on the 
band were rejected moderately well. The S meter is scaled from 0-10, 
and we noted that 20dB increase was required to bring the reading up to 
9, showing rather more indicated range than many others. Limiting 
characteristics were excellent, and distortion at very low levels was 
insignificant. Discriminator and audio distortion measured well for a 
hand held, even for 5kHz deviation. Maximum power output into an 
external 8o0hm load was above average, slightly more power being 
available into 4ohms. RX frequency response showed a fairly steep at 
roll off below 200Hz, but I would have preferred this to have begun at a 
slightly higher frequency. 

The hf end was surprisingly flat up to around 3kHz but was not quite 
rolled off steeply enough above this frequency. A sharper hf cut would 
actually have given an even better rf sensitivity measurement, which 
would then have coincided more with the excellent subjective impression. 
The receiver was very precisely aligned on frequency. 

A surprising 4W tx power was produced from the 10.8V nicad battery 
pack, and this most certainly helped in gaining contacts. From an 
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external 13.8V de supply it gave 5 watts. Low power averaged 11dB less 
than high. Current drawn from 13.8V was quite high at 940mA which shows 
reasonable efficiency considering the complexity of the circuits. On 
low power, this fell to 330mA, and running low power would even drain 
batteries fairly quickly. RX squelched current was quite low though, 
and clearly with the battery saving circuit you can almost forget 
battery drain (llmA from the battery in this mode). Toneburst and 
speech deviations were extremely well controlled and the toneburst 
frequency was just 2Hz high! Transmitted frequency accuracy at 300Hz 
high is acceptable, the repeater shift being very accurate. Transmitted 
frequency response was virtually ideal with fairly steep 1f and hf cuts. 
Harmonics and spurii were very well suppressed. 


CONCLUSIONS: I recommend this rig very highly as it far outclasses all 
available competition either with its ergonomics features and 
performance. Its closest competition is the Trio TH41E which of course 
is much smaller, lower powered and not so good ergonomically. A superb 
new product from Yaesu. 


LABORATORY RECEIVER RESULTS 
Sensitivity: fm for 12dB sinad 


432 .025MHz -122dBm 
433 .4MHz -122dBm 
435 .975MHz -122dBm 
439 .975MHz -121dBm 
Selectivity: off channel blank carriers 
+/-25kHz spacing 65/64dB 
+/-50kHz 70/69.5dB 
Off channel 3kHz modulation/3kHz deviation 
+/-12.5kHz spacing 7/12dB 
+/-25kHz 65/65dB 
+/-50kHz 71/72dB 
Reciprocal mixing ratio, fm: 
+100kHz spacing 107dB 
+50kHz 90dB 
+25kHz 84dB 
S meter: assuming numbers on the meter are "S" units 
$1 -111dBm 
S9 ~ =-91dBm 
S10 (fsd) -88dBm 


FM audio distortion at 3kHz deviation: 1.4% 
Maximum audio output power (10%THD at 5kHz deviation): 
4ohms 1W; 8o0hms 0.7W 


Capture ratio: GdB. Quieting: 12dB 
Calculated intercept point: 12dB sinad method 
+100/+200kHz spacing -16dBm 


Size: 65w x 168h x 34d (mm). Weight: 570g 


LABORATORY TRANSMITTER RESULTS 
Maximum output power (high/low): 


Int battery Ext 13.8vdce 
433 .5MHz 4/0.35W 5/0.35W 
Deviations (toneburst/normal speech/provoked speech): 3.6/4.2/5.3kHz 
Repeater shift accuracy: within 10Hz 
Toneburst frequency accuracy: 1752Hz 
TX accuracy: +300Hz 


Current drawn at 13.8vde (tx high/tx low/tx squelch): 940/335/37mA 
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Yaesu FT726 


Multiband multimode transceiver 


FACILITIES: Choice of four plug-in modules for 21/24/28MHz, 50-54MHz, 
144-146MHz and 430-440MHz bands. Modes: fm, usb, lsb and cw. Tuning: 
vfo knob in 20/200Hz steps, 10/100kHz per rev, and separate stepping 
knob for 12.5/25kHz fm on 144/430MHz, 5/10kHz for lower frequencies. 
Ten mems incl freq, mode and band, t+/-/rev_ repeater shifts, 
comprehensive scanning, two VFOs with split. Front panel: concentrics 
for mic/tx drive, pbt/bpt, af gain/squelch, rf gain/tone, rotaries for 
vfo, mem, repeater, and satellite functions. Buttons for proc on/off, 
age fast/slow, cw nar/norm, channel/vfo knobs, rit (on/off) mode, 
scanning, mem write, recall etc. Frequency display/100Hz res and comp 
status indications, S meter and pwr meter with auxiliary functions, 
eight-pin mic socket and quarter inch headphone jack. Top panel incl 
switches for scan busy/clear/manual, scan stop/pause, tone squelch and 
1750Hz burst on/off. Lithium mem backup. 

Built-in spkr and large feet underneath. Back panel: N socket for 
430MHz, SO239s for lower bands. Modules have 3.5mm jacks for linear tx 
(sc on tx). 3.5mm ext spkr jack, quarter inch cw jack, phonos for fixed 
audio out and ptt in. IEC mains socket and 13V de four-pin socket. 
Large heat sink, PAs in modules giving 10W nominal outputs. 


SUBJECTIVE TESTS AND ERGONOMICS: ‘The review sample was fitted with 50, 
144 and 430MHz modules and included the satellite band option which 
allowed simultaneous tx/rx on different bands (this worked very well) No 
mox or vox facilities are provided, external ptt being required, eg on 
the mic with up/down buttons. The separate continuous rotating and 
channellised tuning controls were much liked, and ergonomics were very 
good, although complex. Memory to vfo facility was extremely useful and 
I liked the scanning functions. The rx dynamic ranges appeared to be 
good throughout, and sensitivity was excellent on all bands. 

Although transmitted audio quality on all modes was very good both 
review sample and several early models had the 144MHz PAs incorrectly 
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set up, causing a strange clicky splatter on speech peaks over rather a 
wide frequency bandwidth, and this caused disturbance to others. The 
alignment fault can be fixed by careful alc and circuit alignments. 
Other bands did not seem to be affected. The processor worked extremely 
well, giving quite a useful punch without being too obvious. Although 
fm audio was excellent, ssb on rx seemed rather dirty, with distorted 
transients. I did not much like the loudspeaker, and it did not give 
sufficient acoustic output. The i.f. shift and bpt controls worked very 
well. The psu heat sink on the back gets very hot and needs good 
ventilation. Front panel layout was slightly messy with some controls 
poorly positioned. Satellite provision is. superb, but is a bit 
confusing at first as it is quite complex. 


LABORATORY TESTS: RF sensitivity on all modes measured very well indeed 
on all bands. RF intercept points measured well on 144 and 430MHz, but 
was just adequate at 50MHz. Reciprocal mixing performance throughout 
was surprisingly good, although it deteriorated near the carrier. FM 
selectivity was adequate for 12.5kHz spacings and very good for wider 
ones, whilst on ssb it was excellent right down to -60dB. The cw narrow 
filter had a fairly sharp top and fairly steep skirts. The S meter gave 
a 22dB range from S1 to 9 and was moderately logarithmic above this on 
ssb, but on fm it was extremely optimistic above S9. AGC speeds were 
very well optimised, but note the serious transient attack problem. 
Distortion levels did not measure at all well, and audio output power 
was rather limited for such a large rig. Received frequency accuracies 
were excellent. 

Output powers at maximum varied from around 10.5-13.5W on all modes 
on the various bands. However, 20W pep was noted on 144MHz ssb;_ surely 
this is too high! Toneburst deviation was just slightly high, but 
maximum speech deviation was much too high and required adjustment. 
430MHz harmonics and spurii, and 144MHz harmonics were all very low, but 
+/-10.7MHz spurii at -60dB were noted on 144MHz. 50MHz harmonics were 
-59dB second and -60dB third, and I am not too happy about the second 
harmonic falling in band two. Although two tone tests on 144MHz showed 
a fairly good performance for low orders, very high orders were much too 
high causing spreading, although the 430MHz performance was_ rather 
better. Low power at 430MHz, however, showed a _ significant 
deterioration of third order. 50MHz low orders were a little high, but 
high orders fell down well. The carrier was always very well 
suppressed, whilst alternate sideband rejection was reasonable. The 
instruction book was extremely helpful, and the transceiver and its 
modules are very well constructed, and there is a reasonable amount of 
room inside to service or modify circuits. 


CONCLUSIONS: This rig is based on the principle of putting all your 
eggs in one basket, and of course the price is high. But you get many 
facilities for your money, including some useful bells and whistles. I 
much enjoyed using the rig, and by now, some of the original design or 
alignment problems have been corrected. An amazing number of these 
models are in use, and most have now been aligned correctly by the 
importers on the 144MHz module, but there still remains the rx transient 
problem on ssb. There is much to praise in Yaesu's entire concept, and 
whilst I can recommend purchase, you will obviously have to think hard 
about it. The new hf band module incorporates 100kHz repeater shifts, 
which are just fine for working into US repeaters in a few years' time 
once propagation is open again. Closest competitor is the Trio TS780, 
but I have to admit that Yaesu have given many users a lot of fun with 
this model which is so flexible in its facilities, even down to 
separately controlling linears for the different bands. 
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LABORATORY RECEIVER RESULTS 
Sensitivity: fm for 12dB sinad at 4kHz deviation 


4.35MHz -124dBm 

145MHz -124dBm 

5 2MHz -125dBm 
Sensitivity: ssb for 12dB sinad 

435MHz -124dBm 

145MHz -124dBm 

52MHz -125dBm 
Selectivity: ssb bandwidth for given level drop 

3dB 2.0kHz; 40dB 2.4kHz3 60dB 3.5kHz 


Selectivity: cw with optional filter 
3dB 0.25kHz; 6dB 0.6kHz; 1.2kHz 


S meter: FM SSB 
Si -117dBm -113dBm 
S9 -97dBm -91dBm 
S9+20 -94dBm -76dBm 
S9+40 -90dBm -57dBm 
S9+60 -87dBm -37dBm 
Reciprocal mixing ratio: 
4.35MHz 145MHz 5 2MHz 
(+100kHz offset) 98dB 102dB 1094B 
(+20kHz offset) not measured 88dB 94dB 
FM audio distortion at 125mW output: 5.1% 
Product detector distortion: 2.8% 


Maximum audio output power for 10%THD: Sohms 2.3W 


REVIEWS 


Calculated intercept point: 12dB sinad method at +100/+200kHz spacing 


4.35MHz -4dBm 
145MHz -7dBm 
5 2MHz -17dBm 


LABORATORY TRANSMITTER RESULTS 


Maximum output power, fm: 435MHz 13W; 145MHz 12.5W; 52MHz 10.3W 
Harmonics and spurii (2nd harmonic/3rd harmonic/notable spurii): 


435MHz -63dB/-68dB ref full output power 


145MHz  -68dB/-70dB/-60dB at +/-10.7MHz ref full output power 


5 2MHz -59dB/-60dB ref full output power 


Carrier rejection (just into alc): -60dB ref full output power 


Sideband rejection: -40dB ref wanted sideband 
FM deviation (toneburst/provoked speech): 5.2/7.5kHz 
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Yaesu FT757GX 


HF transceiver 


FACILITIES: RX general coverage 500kHz to 30MHz. TX all amateur bands 
from 1.8 to 28MHz. Modes: cw, ssb, a.m. and fm. Tuning: synthesiser 
with only 10kHz per rev tuning rate. 500kHz up/down step button, steps 
also controllable on mic. Bands also stepped with up/down buttons. Two 
VFOs with split rx/tx. Eight memories (frequency only) with vfo to mem 
and mem to vfo. Programmable memory scan and searching between two 
frequencies. Front panel facilities include unlimited rit, meter (alc 
or power out), rx preamp on/off, rx/rf att in/out (18dB), tx processor 
on/off, nb on/off, age fast/slow (no off position), tx/rx switch, 
mox/vox and rotary mode switch. Split concentric rotaries for rf/af 
gain, pbt/selectivity, squelch/nb level and mic gain/power out level. 
Mic gain fixed on fm, variable on ssb, eight pin mic socket and quarter 
inch mono headphone jack. Yaesu MD/1B8 optional mic has fast and slow 
up/down buttons and locking/spring loaded ptt. 

Top panel includes large heat sink with fan and controls for 
full/semi break-in cw keying, manual/auto keying, keying speed slider. 
Loudspeaker under top panel. Back panel: S0239 socket for antenna, 
four pin special socket for 13V dc in, push buttons to _ select 
normal/special linear amp interface, 25kHz marker on/off, meter swr 
on/off. Miniature presets for vox delay, anti-trip, vox gain, tx comp 
level, a.m. carrier/mod level and swr fsd preset. Phono sockets for ext 
ptt, audio in/out, alc in, transverter drive (very low level), 8V dc 
(max 100mA) and 12V dc (max 500mA). Stereo quarter inch jack socket for 
normal or paddle key (electronic keying board is normally fitted). 
3.5mm jack for ext spkr. 

Band data socket for use with optional 757AT auto atu and linear. 
Facility for fast QSK with appropriate linear. Socket for 
interconnection with optional computer interfaces. Optional PSUs 
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EQUIPMENT REVIEWS 


include FP757 (switched mode) and FP757HD (normal circuitry includes 
extension speaker). Carrying handle on right side cheek and pull 
forward bail stand underneath front. Tuning knob tension control. 
Digital frequency readout with 100Hz resolution and status indications. 


SUBJECTIVE TESTS AND ERGONOMICS: Although the front end performance was 
reasonably good, some trouble was experienced on the 1.8MHz band with 
rfim from mw stations which could only be rectified with a very 
efficient external high pass filter type atu. Performance at 1f was 
adequate but the first i.f. roofing filters were rather wide causing 
slight blocking problems near the carrier. Received and transmitted 
audio quality was good and the passband tuning worked well although 
lacking a centre indent. 

Ergonomics were generally excellent but I found the single tuning 
rate a serious drawback, for you have to rotate the tuning 25 times to 
QSY just 250kHz. Tuning in general coverage mode over the complete 
range would take around 50 minutes, the actual tuning knob creating 
considerable friction with the finger. Memory facilities were 
excellent. AM quality was quite good but fm selectivity was too wide 
and deviation too high for the 28MHz band. CW keying was excellent. 
The mic was rather coloured and another mic gave far better tx quality. 
The noise blanker worked well although it could not cope with the 
woodpecker. I found the switchable rf preamp and attenuator almost 
essential on the 1f bands. 


LABORATORY TESTS: RF input sensitivity measured well on all amateur 
bands. The rf intercept point was good far out, but deteriorated quite 
badly for signals within +/-20kHz from the tuned frequency which is a 
pity. The reciprocal mixing performance was rather poor close to the 
carrier and not really adequate although it was excellent way off 
channel. The i.f. selectivity shapes were excellent but the -80dB 
measurement was severely effected by local oscillator noise. The cw 
filter though was rather triangular-shaped. FM selectivity was _ too 
wide. The S meter gave some 36dB difference between S1 and 9 which is 
excellent, which was maintained on fm. FM sensitivity was rather poor. 
AGC fast and slow plots were satisfactory, slow being particularly long 
and well controlled, although the threshold was slightly higher than 
usual showing a slight lack of i.f. gain. Product detector distortion 
was very low although fm distortion was not too good. The available 
audio power output was adequate and frequency responses measured well, 
although there is no tone control. Note that the age cannot be turned 
off. Frequency accuracy and drift parameters were quite satisfactory. 

A 1lkHz error was noted on tx/fm, although ssb was all right. TX 
quality was very good, and no spreading was noted when the rig was 
driven gently into alc. FM deviation was set too high although the 
response was very good, but extending too far at hf. No problems were 
noted with carrier and sideband rejections. No harmonic problems were 
noted, but slight spurii were noted at +/-2.5MHz at -45dB on the 24MHz 
band. 


CONCLUSIONS: Having studied all the test results, both subjective and 
objective, it seems to me that this rig is reasonably well suited for 
general use in an average shack, but I cannot really recommend it for 
those who want to specialise in good receiver performance. particularly 
on the 1f bands. Perhaps it falls between two stools; it is a little 
too complex with too many bells and whistles for many basic 
requirements, and yet it is not good enough in the receiver department 
for optimum performance. Reciprocal mixing is nowhere near good enough 
and the over wide first i.f. produces slight blocking problems. 
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It would certainly be a fun rig to have in the car where signals are 
weaker, for an lf whip rejects mw extremely well due to its high Q. 
There are many good points, but you may finally be deterred by the 
endless winding required of the tuning knob when you want to QSY, and 
this is quite a serious design compromise. It is reasonably priced and 
has sold quite well. 


LABORATORY RECEIVER RESULTS 
Sensitivity: ssb for 12dB sinad 


28 .4MHz -122dBm 
21. 25MHz -121dBm 
14 .05MHz -122dBm 
7.05MHz -123.5dBm 
3.65MHz -122.5dBm 
1.95MHz -122.5dBm 
Sensitivity: fm (4kHz deviation) 
29 .6MHz -116dBm 
14.05MHz -120.5dBm 
3.65MHz -118.5dBm 


Selectivity: ssb, bandwidth for given level drops 
3dB 2.2kHz, 40dB 3.3kHz, 80dB 11.6kHz, 
6dB 2.5kHz, 60dB 3.6kHz 

Selectivity: fm, off channel blank carriers 
+/-12.5kHz spacing 30/62dB 


+/-25kHz 58 .5/66dB 
Reciprocal mixing, ssb: 
+100kHz offset 110dB 
+50kHz 101dB 
+20kHz 88dB 
S meter: FM SSB 
S1 -102dBm -101dBm 
S9 -66dBm ~65dBm 
$9+20 -56dBm -55dBm 
S9+40 -40dBm -38dBm 
S9+60 ~22dBm -21dBm 
SSB product detector distortion: 0.6% 
FM audio distortion (4/2kHz deviation):  5.2/2.7% 
Quieting: 13 .4dB 
Maximum audio output power: 8ohms 2.7W 
Calculated intercept point, S5 method: 
+100/+200kHz spacing +10.5dBm 
+20/+40kHz +5dBm 
+10/+20kHz -28dBm 
+5 /+10kHz -32dBm 


Size: 238w x 93h x 238d (mm). Weight: 5.5kg 


LABORATORY TRANSMITTER RESULTS 
Maximum output power, cw: 


29 .6MHz 110W 

21.3MHz 115W 

10. 1MHz 110W 

3. 75MHz 107W 

1.81MHz 114W 
IM peak deviation: 6 .5kHz 


Transmitter carrier accuracy, fm: +1kHz 
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Yaesu FT790R 


430MHz multimode portable transceiver 


FACILITIES: Frequency coverage: 430-440MHz. Modes: usb, 1sb, cw and 
fm. Tuning: knob rotates in click steps, 100Hz/1kHz for ssb/cw, 
25/100kHz for fm. Ten memories with scanning and mem scanning (manual, 
busy or clear, switchable internally), rit in 100Hz steps, two VFOs, 
priority channel, manual toneburst/tx carrier button, plus repeater and 
reverse repeater shifts, mem write and recall, mem/vfo switch, 
concentrically mounted audio gain with pwr on/off and fm squelch, six 
position mode switch, S_ meter (also pwr out and battery indication with 
switching), mem switch, 50ohm BNC antenna socket (half wave flexiwhip 
supplied), seven-pin mic socket. LCD frequency display with rit status. 
Bottom panel: ext pwr and charging sockets, switches for high/low pwr, 
noise blanker on/off and meter illumination/battery status/off. 
Miniature jack for cw key. Left side cheek has miniature jacks for ext 
ptt input and ext spkr. Int switches for scan selection, speech 
compressor on/off and lithium battery backup on/off. Shoulder strap 
mountings at the top of both side cheeks. Loudspkr mounted in wide side 
panel. Options/accessories as for FT290R. 


SUBJECTIVE TESTS AND ERGONOMICS: I have been using the reviewed sample 
for some two years and found it extremely useful for accessing local 
repeaters around the country, and as a convenient backup in the shack. 
As with the FT290R, it is on the heavy side for a walkie talkie, but 
ergonomics are extremely well designed, and the facilities provided 
should be exactly what most of us need in such a rig. If you store 
various channels in memory, the memories are retained with the rig 
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switched off if you have the lithium battery backup switched on. Having 
two VFOs is excellent, for you can set one for ssb, the other for fm. 
It is a pity that there is no memory to vfo frequency insertion though. 
The vfo frequencies are also stored in the backup memory. Transmitted 
and received quality is very good, and somewhat better than the average 
FT290, the switchable compressor considerably helping with tx 
readability. The half wave flexiwhip is effective, and I am pleased 
that this rig provides a BNC socket rather than the pull out whip of the 
290. The rx audio amplifier does not have quite enough gain for lower 
deviation signals to give full audio output power, but even so more 
power than usual is available for a walkie talkie. It is a pity that 
the rig could not have been designed to give significantly more rf power 
out on ssb. 


LABORATORY TESTS: RF sensitivity measured very well for a 430MHz 
multimode, and was decidedly better than an unmodified FT290. RF 
intercept point is appreciably better than the 290, and is certainly 
adequate for the band, although measurements close in to the carrier are 
much poorer showing a very wide first i.f. roofing filter. We noted 
around 14dB difference between Sl and 9, and I would have preferred a 
wider indicated range. FM selectivity measured reasonably well for 
25kHz channelling, whilst ssb was extremely good,showing the ~-60dB 
bandwidth to be 3.5kHz wide, and yet the ~-6dB bandwidth was 2.4kHz, 
which is ideal. Audio distortion was a little higher than average on fm, 
but ssb seemed cleaner. A healthy 1.6W is available into an external 
8ohm load, and the built-in speaker is fairly efficient, so the rig will 
give enough power for portable use, but it does not have quite enough in 
reserve for mobile. Received frequency accuracy was extremely good, and 
age speed was a reasonable compromise, not too fast for ssb, and 
satisfactory for cw. A current drawn on rx fm squelched was 
unfortunately very high, and this will need watching. The rig works 
well on external 13.8V dc. 

Two tone plots taken on ssb tx at 1.25W pep, just under the alc 
threshold showed the third order products to be at a surprisingly low 
level of -35dB, but higher orders did not fall off anywhere near as fast 
as they should, although in practice it should be acceptable. You will 
need to watch this though, when using a good linear. At 400mW output 
the performance was only slightly better. We noted no audio distortion 
components in the test, which explains why reports have been good, even 
with compression in. The ssb af/rf plot shows a steep cut above 2.5kHz, 
and the 1f turnover is at around 350Hz. Carrier rejection is excellent, 
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but some 1f alternate side band breakthrough was noted, 200Hz 
breakthrough being at -35dB. By 1kHz the rejection was excellent, 
however. Typical power outputs from batteries or external 13.8V are 
just over 1W. FM deviation was set surprisingly high, and may need 
turning down a shade. Toneburst deviation was correct. Harmonics and 
spurii were well down and _ should not cause problems. Current drain on 
both high and low powers was rather high, although the battery capacity 
is very high. Transmitted frequency accuracies were excellent. 


CONCLUSIONS: This rig is extremely well designed, and its overall 
performance seems far better than that of the FT290. I have had 
absolutely no trouble with my own sample, and recommend purchase. I 
have heard many in use, but never a bad transmission when used barefoot. 
The FI790R has done much to encourage amateurs onto the 430MHz band, and 
my main reservation is the rather low output power on tx. 


LABORATORY RECEIVER RESULTS 
Sensitivity: fm at 4kHz deviation, for 12dB sinad 


433MHz -123dBm 
Sensitivity: ssb for 12dB sinad 

433MHz -125dBm 
Selectivity: ssb, bandwidth for given level drop 

6dB 2.4kHz; 60dB 3.5kHz 
Selectivity: fm off channel blank carriers 

+/-25kHz spacing 45 /66dB 

+/-50kHz 73/74dB 


Maximum audio output power: 8ohms 1.6W at 5%THD 
Audio distortion at 125mW output: 3.7% 


S meter: FM SSB 
S1 -108dBm -118dBm 
S9 -95dBm -101dBm 
Calculated intercept point: 12dB sinad method 
+50/+100kHz spacing -17dBm 
Size: 150w x 58h x 195d (mm). Weight: 1.3kg exc batteries 


LABORATORY TRANSMITTER RESULTS 

Maximum output power, fm (high/low) on 13.8vde: 1.2/0.2W 
Deviations (toneburst/normal speech/provoked speech): 3.6/6.5/8kHz 
Toneburst frequency accuracy: within 2Hz 

Harmonics: 2nd at -62dB; 3rd at -70dB ref full output power 
Current drawn (rx squelched/tx high/tx low): 106/690/480mA 
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Yaesu FT980 


HF transceiver 


FACILITIES: RX general coverage 10kHz to 30MHz, tx all amateur bands 
from 1.8 to 30MHz. Modes: cw, ssb, fsk, a.m. and fm. Tuning: 10kHz per 
rev in 10Hz steps, fast and slow up/down buttons (300Hz/30kHz per sec) 
or keypad entry to nearest 100Hz point. 5kHz up/down steps. Steps 
available on external mic. 500kHz bands up/down buttons. Keypad also 
operates many shift functions including memory in/out and complex 
incremental tuning on rx and tx. ‘Twelve memories including mode, but 
mode cannot be changed from a memory accessed frequency without 
considerable trouble. Front panel facilities include rx/tx switching, 
auto/manual mic gain, comp in/out and level set, cw cal, noise blanker 
on/off and threshold level, audio peaking filter for cw, tunable notch 
filter, age on/off and fast/slow, display dim, frequency lock, 
concentric split rotaries for vox delay/sensitivity (delay can be 
switched off for instant QSK), tx drive/nb level, tx monitor/cw 
electronic key speed (optional), af/rf gain, tone/squelch (fm only), pbt 
and selectivity controls, rf attenuator in 10dB steps to -30dB, meter 
(pa volts, current, comp, power output and swr), digital frequency 
readout with 10Hz resolution, with supplementary readout on pseudo 
analogue scale allowing separate indications of approximate vfo 
frequency and memory or increment tuned frequency. The front panel also 
includes an eight pin mic socket and a quarter inch headphone jack. 

Rear panel: $0239 socket for antenna, IEC mains socket and huge heat 
sink with fan for solid state pa. Quarter inch jacks for normal key and 
paddle (stereo jack). Switch for special break-in linear accessory. 
Keypad beep tone on/off, 25kHz marker on/off, rx antenna break point 
switch. Phono sockets for rx in/out, fsk input, transverter drive (very 
low level), ptt in, audio out (fixed level), 455kHz i.f. filtered 
output, audio in. 3.5mm jack for ext spkr, five pin din socket for 
linear interconnection (alc, tx short relay etc) and 28-pin socket for 
digital data in/out. FSK switch for 150/425/850Hz shift and cw pitch 
switch (500/600/700Hz). Anti vox preset is also on the back panel. 
Speaker underneath top cover and carrying handle on right cheek. 
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SUBJECTIVE ‘TESTS AND ERGONOMICS: Like the FT1, this rig seems to offer 
too many ways of achieving the same object and yet misses out important 
functions such as switching mode from memory. I found it rather 
difficult to use, the keyboard functions being very unclear unless you 
spend hours with the instruction book. I did not particularly like the 
performance on the lf bands, reciprocal mixing clearly being none too 
good here. The rx attenuator was very useful but whilst the audio 
peaking control helped cw a lot, the notch filter seemed faulty on the 
review sample. Strong mw signals caused severe interference on both lw 
and the 1.8MHz band, Selectivity seemed poor below -40dB. The pbt 
control has 31 click steps which is fine, whereas the width control is 
centre indented, this control in effect being bpt. The audio output 
power seemed inadequate and the odd speech transient was clipped with 
the audio gain in a reasonable position showing the internal speaker to 
be a little inefficient. No received spurii were noted of any 
consequence. 

The MH-IB8 mic supplied has three buttons allowing slow and fast 
searching and a speech response switch. The automatic mic gain facility 
worked well and the compressor usefully improved intelligibility in 
difficult situations. The vox circuitry worked very well and superb cw 
break-in keying was provided. No rx or tx drifting was ever noted. The 
vfo was quite liked and worked smoothly. The instruction book was 
superb, giving very full technical details. 


LABORATORY TESTS: The rf sensitivity on a recent sample was excellent 
but rather poorer on the sample reviewed in September 1983. The rf 
intercept point measured well up to 20kHz off carrier, but was fairly 
poor with the interference tones at 5/10kHz spacing because of the fm 
capability requiring a fairly wide first i.f. band width, although 
better than some of its competition here. The reciprocal mixing 
performance was very good far out but very poor close in, seriously 
affecting selectivity measurements etc, which were therefore poor at 
-60dB, let alone lower. The S meter indicated 33dB between S1 and 9, 
and fairly logarithmic above this. AGC plots were good. Audio 
distortion was slightly high at lower levels, and the available power 
output was indeed limited which is surprising, although quite a lot more 
power was available into 4ohms. FM selectivity was not too good at 
10kHz spacing, but improved rapidly at wider spacings, and sensitivity 
was adequate. AM quality was acceptable, but not as good as some other 
rigs. e 
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Two tone intermodulation plots on the recent sample on tx showed 
appalling third order products on 28.55MHz, high order products also 
being much too high when the rig was driven into alc, showing it to be 
mis-set. Products did not improve until the pep was reduced to around 
50W. At 14.2MHz the close in products were appreciably better, but 
again high order ones were too high. The af/rf ssb plot shows slight 
ripple across the passband with good carrier and sideband rejection. 
The filter skirts are clearly effectively much steeper on tx. Modulation 
ripple measured particularly well on a 100W carrier. Transmitted audio 
distortion was minimal. Harmonic and spurious outputs were all well 
down. Note that the transverter drive is not subject to alc internally, 
which is a snag. 


CONCLUSIONS: I tried hard to like this rig, for it is clearly better 
than the FT1l, but its receive performance is not good enough for its 
rather high price. The ergonomics are frankly awkward, although you can 
get used to it after a while, but it is the reciprocal mixing 
performance and its effect on the 1f bands that cause me to be rather 
lukewarm. There are plenty of bells and whistles, if you like fiddling, 
but not a rig to get excited about, because of stiff competition. 


LABORATORY RECEIVER RESULTS 
Sensitivity, ssb for 12dB sinad 


28 . 55MHz -125dBm 
14. 25MHz -123dBm 
1.81MHz -123dBm 
Selectivity, ssb, bandwidth for given level drop 
60dB 9kHz 
70dB 11. 8kHz 
Reciprocal mixing, ssb 
+100kHz spacing 113dB 
+50kHz 101dB 
+20kHz 89dB 
+10kHz 79dB 
+5kHz 71dB 


Maximum audio output power: 4ohms 3.1W; 8ohms 1.9W 
Calculated intercept point, S5 method 
+100/+200kHz spacing +7dBm 


+50/+100kHz +8dBm 

+20 /+40kHz +10dBm 
+10 /+20kHz -3.5dBm 
+5 /+10kHz -23dBm 


Size: 380w x 165h x 465d (mm). Weight: 17kg approx. 


LABORATORY TRANSMITTER RESULTS 
Maximum cw output power 


28. 6MHz 100W 
21. 3MHz 108W 
14. 25MHz 96W 
7.05MHz 96W 
3.65MHz 98W 
1.9MHz 106W 


Output power, fm (max/min): 102/0.06W 

Harmonics: worst is 2nd harmonic of 1.9MHz at -54dB. All others better 
than -60dB ref full output power on cw. 

Carrier frequency error on cw at 28.6MHz: -60Hz. 
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Yaesu FT2700RH 


144/430MHz dual band fm mobile transceiver 


FACILITIES: Frequency coverage: 144-146, and 430-440MHz. Mode: fm, 
including simplex, repeater and duplex operation. Tuning: knob rotates 
in selectable 12.5 or 25kHz click steps, up/down buttons on mic, MHz 
up/down buttons on rig (these also change band). Two VFOs, ten 
memories, very complex memory and frequency scanning including priority 
searching, manual/clear/busy scanning, duplex mode for repeatershift on 
both bands with reverse repeater, duplex mode allows tx on one band 
whilst rx active on the other. Manual or auto toneburst. Front panel 
facilities also include audio gain/squelch, repeater up/down/simplex 
slide switch, reverse repeater switch, high/low power out, display din, 
step rate, tone and T set (optional), memory write, priority on/off, 
MHz/memory channel selection, memory/vfo A/B and manual toneburst/call 
channel rockers. Programme memory scan and duplex on/off buttons. 
Eight-pin Yaesu mic socket with mic supplied. 

Frequency display is digital with LCDs also comprehensive status 
indications. Displays are back-illuminated for nocturnal use. Optional 
speech frequency readout synthesiser activated with button on mic or 
when frequency is changed (memories also read out). Switches under 
front panel select auto voice on/off, auto toneburst on/off 
(unfortunately operates on all modes when switched on), scan stop delay, 
memory back up on/off. Bail stand underneath front (removable), spkr 
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faces downwards underneath. Mobile mounts provided. Back panel: 
captive de lead for 13V connection including bullet connectors and fuses 
in plus and minus wires. Captive short antenna leads for 144MHz (with 
$0239 socket) and 430MHz (N socket). 3.5mm jack for extn spkr. Heat 
sink across the back panel (no fan). Nominal power output 25W on each 
band with power reduction to 3W when rig gets too hot. 


SUBJECTIVE TESTS AND ERGONOMICS: This model has some outstanding 
features, and ergonomics are in general very good, although some 
functions are slightly awkward to access. Provision of 12.5kHz 
channelling is particularly useful on 144MHz. An unusual facility is the 
crossband duplex one, allowing rx simultaneous with tx on the other 
band, with almost no desensing unless one is very near a harmonic of the 
tx when on rx. Audio quality was good on rx and tx. The frequency 
display is excellent. I am concerned that after long overs, not only 
does the heat sink get very hot, but even the front panel buttons heat 
up. The first sample tested had an intermittent internal jack 
connection which caused the 144MHz solid state pa to fail, but the 
second sample was excellent. I personally prefer a repeater switch 
which is positive, as on this rig, to a cycling type as on the Trio 
TW4000A. In general use, sensitivity was very good and intermodulation 
performance quite reasonable, but 12.5kHz channel selectivity was not 
quite adequate. I liked the antenna interconnections beon flying leads 
as these are much easier to connect up when installing the rig in the 
car or back at home. The rig is amazingly small considering the high 
power output and dual band function. 

Yaesu. really must improve the quality of their speech synthesiser, 
for their charming young lady says V instead of B, and "point" seems to 
come out as a rather warped "woink" sound! Some users may prefer to 
switch the board to Japanese though... The readout speed can be made 
faster, but the instructions for installation were very vague about this 
and the normal speed is much too slow. The microphone incorporates up 
nd down step buttons, and ptt speech enable, whereas the Trio TW4000A 
mic also includes memory/vfo and MHz stepping buttons which is rather 
more useful. The instruction book is quite well written and circuit 
diagrams are included, although you will need a magnifying glass! The 
rig has the same problem with the MHz buttons as found on the FI270. 


LABORATORY TESTS: RF input sensitivities on both bands were very good, 


144MHz being just 1dB better. RF intercept point measured superbly well 
on the 144MHz band, and amongst the best noted on any.vhf transceiver, 


YAESU FT2700RH FM Received Audio Response (750uS pre-emphasis) 21/2/85 
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but 430MHz performance was 21dB worse, which is rather a pity although 
not so important. 25kHz selectivity was excellent but 12.5kHz spacing 
in the presence of modulation was only just adequate. The lcd bargraph 
S meter indicates only odd S units, with one additional block above S9, 
19dB difference being noted between "1 and 9". Capture ratio measured 
well. Discriminator and audio amplifier distortion was at quite a low 
level, maximum power output, however, only being reached with 5kHz 
deviation, the output power nearly doubling into 4ohms which is most 
useful for a mobile installation. The received audio response was 
superbly well controlled at the hf end with a steep cut above 3kHz, 
while the 1f end rolled off fairly steeply below 250Hz, which is just 
about right for a mobile unit. IM limiting came in at extremely low 
levels which allows all signals to be of comparatively equal volume. 
Both the received and transmitted frequency accuracies were excellent 
on 144MHz, but a 570Hz error was noted on 430MHz. Repeater shifts were 
within 10Hz accuracy, and the toneburst was within lHz. Toneburst 
deviation was ideally set while speech deviation typically peaked at 
5kHz although it reached 5.7kHz when subject to intense provocation! 
Maximum power output on 144MHz was just over 25W, but it reached 29W on 
430MHz, the power being well maintained across the bands. The low power 
position reduced power by around 10dB. All transmitted harmonics and 
spurii were below -65dB which is excellent. No drift problems were 
noted during the tests. Transmitted audio response was well optimised. 


CONCLUSIONS: I can recommend this rig highly, although cannot choose 
easily between this one and the Trio TW4000A which is similarly priced. 
On the one hand the Yaesu has 12.5kHz channelling and its duplex 
facility, while on the other, the Trio has rather better ergonomics and 
does not get so hot. I also preferred the Trio's female voice. There is 
one minor potential problem when using the duplex mode; one sample 
generated spurii outside the 144MHz band at around -60dB, which could 
cause interference, the frequencies varying with tuned frequency, +/-10 
to 25MHz from the band. Watch for this - it was noted slightly on 432MHz 
when listening on 144. 


LABORATORY RECEIVER RESULTS 
(70cm results in brackets) 
Sensitivity: for 12dB sinad 


144 .025MHz -124.5dBm (432.025MHz -123dBm) 
144 .950MHz ~-124.5dBm (435.975MHz -123.5dBm) 
145 .975MHz -124.5dBm (439.975MHz -124dBm) 
Selectivity: off channel blank carriers 
+/-12.5kHz spacing 50/57.5dBm 
+/-25kHz 80.5/81dBm 
Quieting: 14dB 
S meter: Sl -117dBm 
S9 -98dBm 
Last led -94dBm 


FM distortion (3/1kHz deviation): 1.7/1.4% 
Maximum audio output power: 4ohms 4.2W; Sohms 2.3W 
Calculated intercept point: 
+100/+200kHz spacing +2.4dBm (-19.5dBm) 
+50 /+100kHz -4.6dBm (-19.5dBm) 
Size: 150w x 50h x 168d (mm). Weight: 1.5kg 


LABORATORY TRANSMITTER RESULTS 

Maximum output power (high/low): 25.6/2.4W (29.4/3.0W) 

Deviations (toneburst/normal speech/provoked speech) : 3.8/5/5.7kHz 
Harmonics and spurii: all below -65dB ref full output on both bands 
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Chapter | 2: 
REVIEWS IN BRIEF 


Over the last 25 years I have used many rigs which have not been 
measured more than cursorily. I can remember the outstandingly poor and 
good rigs, and this chapter is a guide to indicate the various areas of 
performance into which they should be put - especially if you are 
contemplating buying secondhand. 


AOR AR2002: This model has similar internal circuitry to that of its 
predecessor, the AR2001, but in addition to its frequency coverage of 25 
to 550MHz, an extra band has been added from 800 to 1300MHz. You can 
select 5, 12.5 or 25kHz channelling, the available modes being am, 
narrow and wide fm. The frequency and control entry pad consists of a 
5 x 4 push button matrix, and this is far superior to the predecessor's 
membrane touch pad. The AR2002 also has a vfo knob operating in click 
steps, with up/down buttons above it, making it far easier to scan a 
band manually fairly quickly. All other facilities are virtually 
identical to those of the AR2001, reviewed elsewhere in this book. 

RF and audio performance is similar to that of the 2001, rf 
sensitivity being surprisingly good, and very consistent over its entire 
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range (much better, in my opinion, than the Yaesu FRG9600). There is an 
unfortunate image problem in the 800 to 1300MHz band, the image (90MHz 
low) being almost as well received as_ the required channel. Image 
response below 550MHz averages at ~-62dB, the main image being 90MHz 
high. A 910kHz image from the final i.f. is at around -78dB, and is 
also higher in frequency than the tuned frequency. The rf input 
intercept point of -22dBm, although a little disappointing, is rather 
better than most of the competition, and far better than average band 
helds. 

I have used one of these scanners now for around 10 months, and it 
has worked well, and can be warmly recommended for its price, although 
earlier samples did have a few birdies at various frequencies. AOR have 
completely redesigned the local oscillator mixing and PLL circuitry, and 
this has improved reciprocal mixing performance, and has also eradicated 
most of the birdies; this model should be even better than my rather 
early one. A computer interface option is available, and the rig 
requires 13V dc for operation, a mains psu being supplied, as well as a 
telescopic whip. The antenna socket is a BNC, near which is an input 
attenuator. Quite a fun receiver to play around with, but not in the 
professional category, though a lot better than its competition in the 
same price bracket. 


Bearcat 220 scanning receiver: One of the earliest scanning receivers 
marketed in the UK. Official scanning ranges were 30-50, 66-88, 
118-136, 144-174 and 420.45-512.45MHz. The unmodified model received am 
on the 118MHz band, the other bands on fm. Many were modified by Radio 
Shack UK to have a.m./fm switchable. Front controls are in the form 
of 6x4 matrix of easy-to-use push buttons enabling you to enter 
frequency direct or the required frequency band edges for scanning. It 
was possible by special programming to scan unofficial frequency bands 
not mentioned in the instruction book. The front panel-mounted speaker 
included audio volume and squelch controls. On the back panel is a car 
aerial type socket for antenna, a 13.8V dc input socket, mains input and 
battery compartment. A telescopic aerial can be plugged into the top 
panel. It was possible only to scan upwards, two scanning speeds being 
provided. Twenty memories are included with memory scan. Priority, 
delay scan, lock out and direct access to air and marine band scanning 
buttons are provided with the normal numerical key pad. The digital 
frequency display also gives many status indications. Its performance 
was poor by today's standards. Although sensitivity was fairly good, 
image response was appalling, typically measuring around -22dB on 
144MHz. Ergonomics were terrible because you could only go up and not 
down. The built-in speaker was rather mediocre, and the synthesiser 
noisy, so I cannot recommend purchase unless the price is acceptable. 


Withers TW2: This am/cw transmitter designed and manufactured by Tom 
Withers G3HGE is of historic importance in that it was responsible for 
introducing hundreds of amateurs to the band 25 years ago. It was 
compact and could be used mobile or as a home base station transmitter, 
requiring 12V for heaters, and 250V dc for ht. The pa was a QQVO03-10 
rated at 10W input, which gave around 5W out. Modulation quality was 
reasonably good, and transmit frequency was controlled from an FT243 
8MHz crystal plugged into the front. A meter was incorporated which 
could read pa grid drive and anode current. During a period of one year 
(1961) I worked 12 countries with this little rig, which was thoroughly 
reliable. I see no reason why the rig could not be used today for cw, 
and you might well pick one up very cheaply. Controls on the front 
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panel included anode tuning and meter switch, whilst a modulation level 
pot was on the back. 


Withers Phase Two linear valve transverter: In the mid 60s this unit was 
introduced, having a QQVO 6-40 pa which gave around 75W pep output for 
ssb and cw, the i.f. being on the 28MHz band. Quite a few were sold, and 
they helped introduce ssb on the band at a time when comparatively few 
stations had made their own transverters. I can well remember being 
stunned at the improvement in dx potential after purchasing one unit, 
which I used regularly with a KW2000A hf transceiver. You may find it 
worthwhile to buy a secondhand one and since the original design was 
good, you should be able to put out quite good ssb, provided you do not 
drive the pa too hard. Front panel controls included anode tuning and 
loading and meter switching. The unit was supplied with a separate 
power supply having ht, screen and grid bias volts, and ac heater volts. 
The receive section was transistorised, and worked quite well. 


Sony ICF2001D portable receiver: Of the hundreds of transistor 
portables that I have tried over the last few years, this is by far the 
most interesting. It includes continuous coverage from 150kHz to 30MHz 
in 100Hz or 1kHz steps, and incorporates both narrow and wide a.m. 
filters as well as an ssb one with selectable lower or upper sideband, 
either of which is suitable for cw. Synchronous detection can be 
switched in for am, providing a phase locked enhanced carrier to combat 
selective fading effects. A wide fm band covers 76 to 108MHz in 50kHz 
steps, and an air band, covering 116 to 136MHz in 25kHz steps can be 
selected with a.m. detection. It has a digital frequency and status 
display, and there are 32 memories into which can be stored frequency 
and mode, and one can vfo from a memorised frequency or from a keypad 
entry which allows frequencies to be directly inserted. The synthesiser 
tuning wheel is beautifully smooth, and can be rotated either with the 
thumb, or by using a finger hole at the end, which is a lot better than 
pressing up and down buttons provided on earlier models. 

Audio and rf gain controls are on faders, but Sony also provide a 
local/distance switch, and a three-position tone switch which selects 
wide response, hf cut, or both hf and lf cut, the last of these being 
recommended for ssb use. Searching and scanning facilities are 
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complemented by direct access to various bands, including short wave 
broadcast ones, which can save a lot of time. The two built-in 
microprocessors can also be set to switch the receiver on and off, and 
the built-in digital clock provides a snooze control. 

A telescopic whip is used for sw and vhf bands, but there is also a 
broad banded ferrite rod for long and medium wave. Miniature jack 
sockets provide for interconnecting external short wave and vhf 
antennas, the whip cutting out when a plug is inserted. The first i.f. 
of 55.845MHz is most unusual for a tranny portable, but is one of the 
main reasons why the rig is much better at receiving ssb and a.m. with 
relatively few spurii and no _ image problems compared with dozens of 
other trannies that I have tried. The internal speaker is rather small, 
and tends to lack bass quite considerably; there is provision for 
driving an external tape recorder or headphone. Band II fm reproduced 
very clearly however. AM quality was far better than average, and the 
wider a.m. filter allowed surprisingly good quality to be heard from the 
best a.m. stations. The narrower filter comes into its own when the 
bands are more crowded. 

I was very surprised to find that ssb on both the lf and hf bands 
came through very well, considering the inefficiency of the simple whip, 
so this set receives a high recommendation for your holiday, or general 
use around the house. As a very cruel test, I tried the rig directly 
interconnected with the output of my TH6 hf beam, and my triband double 
trapped 1f antenna, and quite frankly I was stunned at the lack of any 
intermodulation products or nasties when tuning over the amateur bands 
from 1.8 to 28MHz. Sensitivity was excellent, and age very strong but 
rather fast, and the only slight irritation was that one could not tune 
in between the 100Hz steps. A good buy, and quite a good rig to 
encourage someone to take up short wave listening. 


Trio TR2200G and GX fm 144MHz portables: The 2200 was Trio's first 
144MHz portable, and had just six crystal-controlled channels. It was 
simple to operate, but unfortunately was deaf, although the audio 
quality on rx and tx was quite adequate. If you consider a secondhand 
model, then check on the crystal frequencies included, and how much you 
would have to pay for crystals on appropriate frequencies used today. I 
don't really recommend purchase; the TR2200GX was far better although 
still rather deaf, but 12 crystal-controlled channels were available. 
Separate crystals had to be used for tx and rx for repeater shift, and 
toneburst was not normaliy available, but most amateurs built one in. 
Audio quality was better than that of the 2200G, and both rigs had 
separate mic with a four-pin Trio connector on the lead. Both ran on 13V 
dc, and a_ special charging/external supply lead was available with a 
trickle charger; one could use dry or rechargeable batteries. Check the 
crystals supplied if you buy secondhand. 


Trio TR2300: This was Trio's first synthesiser 144MHz portable rig, 
with 25kHz channelling. A two-position switch selected 144/145MHz 
segments, and buttons were provided for manual toneburst (spring loaded) 
and minus repeater shift. A hand mic was supplied with a four-pin 
connector to the normal Trio interconnection standard. A pull-out 
telescopic whip was situated on the top panel, but an S0239 socket was 
fitted in the base for an external antenna connection, a 13V external 
powering charging socket being fitted. A trickle charger was available. 
Transmitted and received audio was of very good quality, and ergonomics 
were excellent. I personally much preferred this rig to the IC2E, 
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despite it being very much heavier and larger. The inclusion of 40 
channels per MHz was a great asset in its day, and the rig was very 
popular at the time. It was more sensitive than earlier models, but 
sensitivity was inferior to that of the average modern hand held. I can 
strongly recommend purchase of a secondhand one at the right price. 


Icom IC202 and 202S: By today's standards the IC202 was rather deaf, 
but it was the first good portable ssb/cw rig for 144MHz. As normally 
supplied, the rig covered 144 to 144.4MHz in two vxo ranges, but two 
more segments could be added with appropriate crystals. Top panel 
included audio gain and a centre indented rit control, other facilities 
including a switchable noise blanker and an ssb/cw selector. A 
telescopic pull-out whip was fitted, together with an S0239 socket for 
external antennas. A cylindrical coaxial external powering socket was 
fitted (centre pin negative) which could be used to charge internal 
nicads, dry batteries also being usable. With a minor modification, one 
could use the rig with external 13.8V dc. Power was typically 3W 
pep/cw. Audio quality was extremely good, although slightly thin, and 
transmitted intermodulation products were at a very low level, making it 
excellent for driving linears. Received quality was also excellent, and 
front end performance was above average, apart from the poor 
sensitivity. Selectivity was quite good, and many rigs have been used 
by serious dx operators, who usually use an external rx preamp. 
Miniature jacks were fitted for morse key and external headphone. The 
IC202S was introduced around two years later, and incorporated lisb as 
well as usb. The rig is almost identical to the older model, but 
receiver sensitivity was slightly better, and thus an external preamp 
was not so necessary. Transmitted and received quality was excellent in 
every way. Both these rigs can be strongly recommended as secondhand 
purchases. They both have switchable frequency dial illumination. The 
202S includes cw sidetone, and the rit is switched off at the end of its 
rotation. Many amateurs have carried out two useful modifications, the 
first being that of improved sensitivity with a better front end device 
and circuitry, and the second a facility of 1MHz coverage in one segment 
by total realignment of the vxo crystal circuits, this making the scale 
very non linear though, and tuning rather critical. 


Trio TS700S: This multimode 144MHz transceiver was based on earlier 
TS700 models but incorporated digital read out, built-in vox control and 
a switchable rf preamp. Alas the preamp only improved sensitivity by 
1.54B or so, and the rig was still slightly deaf by today's standards. 
FM selectivity was rather wide, so the rig cannot cope with 12.5kHz 
channelling. The first i.f. roofing filter bandwidth was very wide, so 
the rig had similar ssb blocking problems to earlier models. The rig was 
supplied with ac mains and 13V dc power leads, and the pa worked on 
around 21V and was reasonably linear on _ ssb. Audio quality was 
excellent, and overall performance was significantly improved in many 
areas over earlier models. It was easily interfaced with linears, and 
had both relay control and alc sockets, as well as the usual cw and 
external speaker interconnections. The rig used a four-pin socket for 
mic interconnection, and a hand mic was supplied. The rig produced 
plenty of audio power and can be recommended, although it is outclassed 
by almost all more modern rigs. 


Trio TM2550E 144MHz fm mobile transceiver: This rig is unusual in that 
it has a 4 x 4 matrix keyboard for direct entry of the required 
frequency in 5kHz steps. Twenty three memory channels are incorporated, 
including four having unconventional tx/rx split capability. Repeater 
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shift is normally automatically inserted between 145.6 and 145.845MHz, 
but this can be reprogrammed, as required. There is a reverse repeater 
button. Memory and programmable frequency limits scanning can be set to 
continue either after a carrier drop, or after an internal pre-settable 
time on carrier is reached. Memory channels are selected with a click 
rotary, and priority monitoring can be selected from any memory channel. 
You can only QSY up and down from the mic keys, a simple up/down and ptt 
button being supplied. Front panel facilities also include optional 
speech frequency read out enable, high/low power switch, (38/4.3W 
measured), priority enable, audio volume with on/off, squelch control, 
lamp dim, 1750Hz toneburst on/off, frequency lock, and the usual Trio 
DCL control buttons. The American version TM2550A can have an optional 
sub-audible tone pad accessory, and can store up to 15 seven-digit 
telephone numbers for use with repeaters having telephone access. This 
version also has automatic negative and positive repeater shifts 
switching on at the appropriate band segments up to 148MHz. 

The rig comes complete with a mobile mounting bracket, and has the 
loudspeaker on the top panel, which could be a disadvantage in some 
cars. An S0239 socket is provided for antenna connection, and there is 
a 3.5mm jack for external speaker, a short captive fused 13V lead being 
fitted with dc connectors and a long extension cable. The front panel 
digital read out gives comprehensive status indications. The review 
sample, whilst being extremely close to the displayed frequency on 
transmit, was mis-set on rx by 1.4kHz, but there is an internal pre-set, 
(L17), for adjusting this. Input sensitivity as quite good (-123dBm for 
124B sinad), and the front end intercept point was at around -13dBm 
(adequate, but might have been better). Selectivity was excellent, 12.5 
and 15kHz offset stations being rejected comparatively well, and 
25/30kHz superbly well. Audio quality was very good, and the response 
fell sharply below 400Hz, and fairly sharply above 2.5kHz. The S meter 
displayed only a very small range of rf levels (9dB between S1 and 9). 
Distortion was adequate, and 2.7W audio output was available into 8o0hms, 
and 4.5W into 4ohms. TX deviation peaked 5kHz, and the toneburst 
reached 3.9kHz deviation at 1750Hz~ +/-1lHz. RF harmonics were below 
-65dB, and no spurii were noted down to -75aBc. Transmitted quality was 
thought quite good, the mic amp gain being about optimum. The rig takes 
300mA on rx and a maximum of 6.8A on tx. As this rig omits 12.5kHz 
spacing, and so many of its facilities are redundant in the UK, I do not 
think that it is a good buy for home use, although its high power tx 


401 


BUYER'S GUIDE TO AMATEUR RADIO 


capability is useful and the actual performance is good. It would be 
high suitable, however, for use in the US, where its facilities could be 
used to the limit. A highly specialised rig but Trio must consider the 
12.5kHz channel option for all European models in future. 


Belcom Liner 2: The first mobile 144MHz solid state rig to come over 
from Japan, and its performance is notorious. I believe it to have been 
based on a 27MHz cb rig as the main i.f. is in that band. The rig 
covered a few hundred kHz in 10kHz segments, with two crystal side 
chains mixing together to act as the final local oscillator bringing the 
output frequency up to the 144MHz band. The mic amp circuitry is poorly 
designed, with some obvious errors, but even worse, many spurii tended 
to pop up in and out of the band at the slightest provocation. The rigs 
were awkward to align and even after alignment still performed badly. 
They had an extremely poor rf intermodulation performance, and at worst 
caused spreading up to at least 100kHz! In one case a local had one 
with several spurii, all of which caused additional spreading, and only 
30GB down on the main output frequency; the receiver was appallingly 
deaf, and agc was almost non-existent. Liner 2 owners were constantly 
complaining of other stations spreading, but it was usually the rx front 
end that couldn't take the levels. When the noise blanker was switched 
in, it did remove ignition pulses to a degree, but grossly exaggerated 
the width of most strong signals. I have nothing good to say about this 
rig, the use of which has caused chaos at times to hundreds of amateurs. 
Later Liner 2s were slightly better. There must be some little heaven 
somewhere to which Liner 2s can be sent so they can talk to one another 
in relative peace, and vacate the bands on earth! I do not recommend 
purchase at any price. Although the rig was. rated to give 10W pep 
output, ssb did not even become mildly linear until output was reduced 
to around 2W, this being achieved by backing off alc, and lengthy 
realignment. The microphone supplied was so bad that it was responsible 
for me developing the phrase "Wellington boot effect", some users 
sounding as if they were talking down a boot, or from inside a gas mask. 


Multi 2000: I purchased one of these rigs when they were first 
introduced in the mid 70s. Performance on ssb was very nearly as poor 
as that of the Liner 2 both on tx and rx, and I did not appreciate one 
friend telling me on air when I was mobile with it that I was putting 
out the worst transmission that he had ever heard me make since he had 
first known me 15 years earlier. The receiver produced bad hum in the 
audio output, and was deaf, whilst transmissions were obviously 
decidedly non linear. FM was rather better, however, and did not produce 
ribald comments from listeners! The rig covered all the band in 10kHz 
chunks with a vxo covering inside each segment. Perhaps slightly better 
than the Liner 2, but definitely not recommended. 


Yaesu FT227R: This fm mobile 144MHz rig soon established itself as a 
fine model in its day, being a fairly early synthesiser model. The first 
samples had 10kHz spacing, but many dealers modified them to cover 25kHz 
channelling. The rig incorporated a 5kHz up button, and had one memory. 
When normally supplied the rig had plus and minus repeater shifts, but 
modified versions had a proper reverse repeater facility. The rig gave 
excellent transmitted and received quality, and was extremely sensitive, 
at the time the most sensitive rig tested. Unfortunately, it had a very 
poor rfim performance, and both strong in-band and out-of-band signals 
produced intermod products. The rig was very popular in its day, and 
there must be hundreds still in regular use. I strongly recommend 
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purchase if you live ina rural area and are not likely to be bothered 
by too many strong signals around, but in today's crowded city bands I 
advise caution before purchase. Ergonomics were excellent, and the rig 
was very reliable. It gave a good 10W rf output which was clean, and had 
an adequate digital frequency read out. 


Yaesu. FT770RH 432MHz fm mobile transceiver: This rig was first 
introduced in 1986, and has a frequency coverage from 430 to 440MHz. 
Output power is 26/2.5W on high/low power respectively. The RF input 
sensitivity is good, and the front end performance very satisfactory, 


but whilst it offers 12.5kHz channelling, the selectivity is only really 
adequate for 25kHz spacing. Transmitted and reproduced audio quality 
was good, and the rig is very similar to the FT270RH in operation, and 
sO my ergonomics comments are the same. An optional speech synthesiser 
frequency read out is available, but the Japanese/English pronunciation 
is most tiresome! A recommended uhf fm mobile, incorporating a fan on 
the back panel, which switches on when the internal ambient temperature 
becomes excessive. 


MU11: This fm mobile rig operated on the 430MHz band, and had at least 
20 crystal-controlled channels selected by a rotary knob, and four 
immediate access channelS which could be scanned. It was surprisingly 
sensitive and worked quite well, but required the addition of a 
toneburst, which was not originally available from the suppliers. Many 
toneburst accessory boards were available, produced by various amateurs. 
The rig required 13V dc, and included a loudspeaker underneath, the 
microphone plugging in to the front panel. Main problem with this rig 
was that it cost a fortune to crystal up all the channels, and so few 
users used its full potential. I remember one particular irritation, 
which was the difficulty of getting the available crystals exactly on 
channel. A few rigs I have heard on the air are 1 or 2kHz off channel; 
their channel presets being hard up on the end stop in an effort to try 
to get them on channel. Recommendable, if cheap, but not competitive 
with modern synthesised rigs which are so much more convenient. 


Trio TR3200 430MHz fm portable: Probably the first 430MHz portable rig 
available to the amateur, and it included around 10 crystal-controlled 
channels. It was fairly similar in facilities to the 144MHz TR2200 GX, 
and most of the accessories were compatible, including chargers, for 
example. Unfortunately the receiver was extremely deaf, around 7dB worse 
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than most modern rigs, and selectivity was poor. Audio quality, though, 
was very good, but once again it cost a lot of money to crystal up the 
rig fully. A mobile amplifier was available to take the 1W output up to 
10W, and this included an rx preamp, but this was not much better, 
unfortunately. When first introduced it was quite a novelty, but it 
would be of use. today only if you need a few channels, and only wanted 
to work locals. Not really a recommended rig for today. 


AOR AR240 144MHz fm hand held: The first 144MHz band handy talkie to 
become available, but it was soon considerably outclassed by the IC2E. I 
bought one of these in 1978, took it to the US in 79, and had much fun 
with it, but it was unusable in Chicago because of its exceptionally bad 
rfim performance which brought in spurii all over the band. It was 
moderately sensitive, and employed thumbwheels, the ergonomics being 
very similar to those of the IC2E. Perhaps recommended if it is fairly 
cheap, but not a rig to be used too seriously near any urban centres. 


Trio TS670 hf and 50MHz multimode transceiver: This transceiver can 
transmit on the 7, 21, 28 and 50MHz bands and it gives general coverage 
rx from 500kHz to 30MHz, (optional GC10 board is required for this). 
CW, ssb, a.m. and fm modes are incorporated, (optional narrow cw and ssb 
filters are available), and 80 memories are included, with comprehensive 


facilities for access with vfo to and from memories. The two VFOs can 
be split, if required for tx/rx, and direct entry to any frequency is 
provided. Frequency is displayed digitally, but an optional speech 
synthesiser is also available for frequency read out. For general 
coverage a wide a.m. filter is fitted. There are two S0239 antenna 
sockets which allows the 50MHz band antenna to be driven separately, a 
switch enabling one of the sockets to cover all bands if required. The 
rig requires 13V dc power, and a remote socket provides interconnections 
for linear operation (12V dc on tx gives external linear switching, but 
there is no "short on tx" facility). As normally supplied there is no 
transverter interconnection facility, but British importers Lowe 
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Electronics can supply the rig with modifications which include pa 
disabling for use with transverters. A great asset. 

The receiver's rf input sensitivity was very good throughout, 
especially on 50MHz, but front end intermodulation was not up to the 
standard of many more recent Trio rigs, and reciprocal mixing 
performance was only average for a synthesised local oscillator, and not 
up to the standard of some later rigs. Audio quality on tx and rx is 
good, and I much liked the general feel of the controls. Two tone 
intermodulation tests on tx in the ssb mode showed that low order 
products were at quite low levels, but higher order ones didn't reduce 
quite fast enough. An average of 12.5W pep was available on the three 
hf bands, but just 10W pep was available on 50MHz. TX 1i.f. filters 
have a very steep attenuation above 2.5kHz, but below 200Hz, attenuation 
was not quite steep enough, so _ there was a slight break through of 
alternate sideband, although carrier rejection was excellent. Frequency 
accuracy was very good throughout, but on fm peak deviation was set much 
too high for use on 29MHz fm, and will require resetting. 

I rather liked using the 670, which would work well in a mobile 
installation. It is almost ideal for interfacing with transverters if 
suitably modified, when used with the optional cw and narrower ssb 
filters, and you will be able to memorise beacons and calling 
frequencies for each of the transverted bands in appropriate memory 
groups. Transverter modifications include direct receive injection into 
the front end mixer, bypassing the preamp, whilst low power transmit 
transverter drive is easily obtained from a point in the circuit 
immediately prior to the pa driver stage. Very nearly an ideal rig for 
vhf and microwave enthusiasts, but it receives only a luke warm 
recommendation as it is rather over-priced. 


Plessey PR155 hf receiver: A good example of an early completely solid 
state commercial reciever, originally released well over 15 years ago. 
It tuned from well below long wave up to 30MHz and had several 
selectivity positions for cw, ssb and am. Audio quality on all modes 
was excellent, but there are a number of problems with the receiver 
which caused me intense irritation. The enormous tuning knob rotated 
with 6 or 60kHz per rev, and despite many attempts at adjustment, always 
had appreciable backlash and a degree of sponginess when tuning cw or 
ssb. RF sensitivity was good, but rf intermodulation performance was 
very poor. The agc characteristics were very much of the hang type, and 
so the receiver pumped up and down in gain on ssb, which I found 
tiresome. Although the receiver has many good points, I do not recommend 
purchase unless it is cheap, and you are not likely to find one easily 
at a bargain price. 


Racal RA17 series hf receiver: Designed around 30 years ago, it 
employed some techniques almost revolutionary in their day. The first 
local oscillator was synthesiser controlled, mixing the rf signals up to 
a 40MHz first i.f. which was 1MHz wide. The second i.f. was vfo 
controlled, and the final i.f. was at 100kHz. The receiver is 
extremely stable, far moreso than almost all its competition at the 
time. It was easy to read off frequency to better than 1kHz accuracy on 
a long film scale. The rf preamp, originally a pentode, was replaced 
after some years by a cascode, being tuned with a preselector having 
very high Q and switchable to very many different frequency ranges, 
allowing good rejection of out of band signals. It was surprisingly 
sensitive, and included up to 40dB antenna attenuation in 10dB steps. A 
product detector was not included, but ssb reception is just about 
acceptable with the variable bfo insertion, although the filter skirts 
(selection of six bandwidths) were not particularly sharp. The rig has 
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two serious snags - its sheer size is enormous, and the audio quality is 
extremely poor in the version that has been available fairly frequently 
secondhand in the UK, the audio output maximum power being severely 
limited to a few hundred milliwatts. A version was produced for the 
Canadians with a much higher output power, but these are rare. 
Reciprocal mixing performance was not too good for a valve rig, but in 
other respects the rf performance was excellent for a design of its age. 
If you have room for one, and the price is right, then you might 
consider purchase, but watch out for examples which have been put 
together from bits of worn out ones along the lines of some poor 
secondhand cars! Check that as you turn the MHz dial, hiss goes up and 
down with the preamp switch on wide band to check on the state of front 
end circuits. Reject a sample if you do not hear the hiss come and go 
as you turn the MHz dial. If you get break through carriers at each MHz, 
you can often remove or reduce them by taking off all the bottom covers, 
cleaning them, and tightly screwing them back on again. The odd tap on 
one of these can often improve the earthing, and thus intersection 
isolation, which will reduce crystal harmonic breakthroughs. 
Accessories include various models of ssb adaptor, rtty terminals, 
panoramic adaptor, low frequency adaptor allowing reception from 16kHz 
to 1MHz, and rf special preselector with very high Q tuned circuits 
which allows the receiver to be used on frequencies very close to 
powerful local transmissions. The secondhand price has fallen rapidly in 
the last year or so as many are appearing on the surplus market, but 
they were once very prized possessions in a shack. 


Collins 75A4: In its day, this really was a superb receiver, having a 
reasonably sensitive front end, mixing with crystal controlled 
oscillators to the first i.f. which was 1MHz wide, and then mixed down 
to the second i.f. at 455kHz with a permeability tuned, and very 
stable, vfo. The third i.f. of 60kHz was used for pbt. The set had both 
a.m. and product detectors, and a superb frequency read out. Various 
mechanical filters were available, including 500Hz, 1.5kHz, 2.1kHz, 
3.1kHz and 6kHz, all having excellent shape factors, the filter design 
being virtually unique at the time. Audio quality is quite good, but 
the set had very high overall gain, and the product detector had an 
extremely poor transient response, and tended to click on many 
transients at the beginnings of words on ssb. A _ notch filter was 
incorporated, which worked well, and agc had two speeds which were well 
chosen. At the time of its introduction, and for many years, this set 
was regarded as one of the best amateur band receivers available, and 
originally expensive. Replacement valves and parts are quite difficult 
to obtain, and some of them are expensive. The receiver still holds a 
fairly high price, and although I recommend a purchase, it may need 
considerable alignment and great loving care if you are to bring it up 
to its original specification. Modifications for improving the 
intercept points of the first and second mixers were published in the US 
Magazine Ham Radio some years ago, and these greatly improve 
performance. 


Hallicrafter HT37 hf transmitter: My very first ssb transmitter, 
purchased in late 1960. Unusually, it had a phase exciter for developing 
the ssb, but it also included cw and carrier inserted am. It covered 
from 3.5MHz to 28MHz amateur bands, but in 500kHz segments, and you had 
to choose just one for the 28MHz band, which was an irritation. Although 
the rig had anode tuning, it had fixed loading for 50o0hms, thus making 
an external atu virtually essential. Transmitted audio quality was 
fabulous, and the response was surprisingly wide. It could put out a 
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good 100W pep, and was reliable and simple to operate. If you find one 
you will be lucky, and you should be pleased with the performance 
although it may need considerable realignment. I cannot remember any 
drift or other problems with it. 


Collins 32S1 transmitter: I had one of these coupled with a 7553, and 
often used the pair in transceive. The transmitter was superb, and 
transmissions from the Collins S Line series were famed for their superb 
intellegibility and freedom from distortion. Valves are costly, and 
spare parts almost impossible to obtain at other than an exceptionally 
high cost. The vfo assembly used permeability tuning, and required 
fairly regular maintenance if it was to retain its silky feel. Output 
power was at least 100W pep on ssb and cw, and stability was excellent. 
The rig covered 3.5, 7, 14 and 21MHz bands in 200kHz segments, and your 
choice of three segments on 28MHz. Both anode tuning and loading 
controls were fitted which allowed it to match a fairly wide range of 
impedances. Recommended if in good condition, but check it out 
thoroughly before you commit yourself. 


Collins 75S3 receiver: Designed to match the 32S3 tx, but worked well 
with the 32S1. The front end performed well, and the first local 
oscillator was crystal-controlled, the first i.f. having a bandwidth of 
200kHz, this being tuned by a permeability tuned vfo down to a 455kHz 
second i.f. The rig used the famous Collins 2.1kHz mechanical filter 
which was excellent. The front end was preselector tuned, and had a 
fairly high Q, and as one tuned this, it also picked up the appropriate 
crystal harmonic for the LO. On the /7MHz band there was some 
interference caused by breakthrough from an unwanted crystal harmonic, 
and no amount of realignement cured this particular problem. Audio 
quality was superb, and agc excellent for both cw and ssb. AM quality 
was also very good, although selectivity relied on normal lc circuits. 
The receiver was reliable, but spares and replacement valves are 
extremely expensive. Recommended with the matching transmitter, but not 
in isolation. 


JRC NRD505 hf receiver: This fairly early synthesiser receiver employed 
a tuning circuit which gave amazingly smooth transitions from one step 
to the next, and covered frequencies from below 100kHz to 30MHz. As 
supplied it received a.m, ssb, cw and rtty with a wide selection 
of filters. A two speed vfo assembly was included, which was superbly 
smooth. Sensitivity and rfim performances were both good, but ssb 
selectivity was too wide, the agc system was poorly optimised so the 
noise floor after the filters was at too high a level, causing 
considerable degradation of audio signal to noise ratio, especially on 
a.m, which was surprisingly hissy even on a strong signal. The S meter 
was very non-linear. Four memories are included, which worked well, but 
there was no memory to vfo function, which was a pity. Frequency 
coverage was in 1MHz segments and the digital frequency display had 
100Hz resolution. Various accessory boards were available, which 
allowed the receiver to transceive with quite a number of rigs, 
including the Trio TS820. The noise blanker was excellent, but the main 
vfo was rather noisy and needed considerable modification to quieten it, 
which then improved the reciprocal mixing performance. A variable bfo 
was provided for cw reception. The receiver was rather overpriced, and 
you are not likely to find one secondhand at a_ sensible price, 
unfortunately. Quite good in its day, but now outclassed. 


KW500 hf linear amplifier: My first linear, and its problem was that 
because its input impedance seemed a long way from 500hms it was rather 
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difficult to match into, and I had some tvi problems when driving it 
from the HT37 Hallicrafter. It used a single 813 valve, and whilst it 
could give a healthy 400W pep output at lf, it was not happy delivering 
more than around 280W pep on 28MHz. It was extremely reliable and 
stable, but did not have much gain. It will give you that extra S 
point, and if you can pick up one cheaply it might well be worthwhile, 
especially as KW Ten-Tec can still offer service facilities. 


Collins 30L1 hf linear: Collins designed two linears that were 
compatible with their S Line, the 30L1 and 30S1. The former was rated at 
500W pep output on ssb and used four 811 valves in parallel push-pull. 
I used one for around 15 years, and did not need to replace valves too 
frequently, the model being very reliable. Interconnections included 
relay control and alc on phono sockets, rf input from the transmitter 
also on a phono, whilst the rf output was commendably on an N socket. 
Performance was superb on all bands from 3.5 to 28MHz; the fan ran 
quietly and the rig was remarkably compact, being far smaller than 
almost all the competition. Only part likely to be expensive is the 
specially designed mains transformer, The circuitry is reasonably 
conventional, including strings of diodes for the ht etc. If you find 
one at a modest price, it is worth considering, as it will give you 
legal limit without strain, although you might have a slight alc 
compatibility problem with the odd rig. Beautifully styled, it is easy 
to use, and an alc preset is incorporated internally, as well as the 
usual external controls for meter and band switching and anode 
tuning/ loading. 


Trio 922 hf linear: One of the finest linears to appear on the market. 
It covers 1.8 to 28MHz bands, giving in excess of 1kW pep when fully 
driven. I have found it easy to operate, apart from the alc preset which 
is used to control maximum system pep output level which was awkwardly 
situated on the back panel. This made it rather difficult to set 400W 
pep from 3.5 to 28MHz. A very high ht voltage was incorporated (3.2kV), 
and thus output intermodulation performance was good. The pa uses two 
3-500Z valves. A switch can reduce pa voltage down to 2.15kV for cw. 
S0239 sockets are used for input and output rf and phonos for relay and 
alc interconnections. This heavy, but compact, linear is very highly 
recommended, and extremely reliable, other than one occasion in which a 
wasp decided to reside on the ht line with its legs on chassis, and on 
my return from holiday created an enormous bang when I switched on, 
blowing the guts out of the ht supply! I used to receive some wonderful 
reports of transmitted quality with this linear and Trio TS820. 


Trio TS820S hf transceiver: This model incorporated all the old amateur 
bands from 1.8 to 28MHz, and included cw and ssb. Lowe Electronics can 
provide a modification kit to add the 10MHz band, but 18 and 24MHz bands 
cannot be included. The entire rig was solid state, except the pa (two 
6146s) and driver valve. It was excellent at driving transverters, the 
drive being subject to alc if the pa screens were taken to earth with an 
appropriate switch. The rig is similar to the later TS830S, but 
excludes some of the latter's additional facilities. Transmitted and 
received audio quality were excellent, and the rig was easy to use, 
including conventional pa tuning and loading, as well as a preselector 
for peaking drive on tx, and the rf preamp on rx. The main local 
oscillator operated into a mixer, employing a partly crystal-controlled, 
and partly analogue-tuned phase lock loop. The vfo potentiometer 
assembly showed some intermittences after some years, and was extremely 
awkward to get at to clean. Look for this problem when checking a 
secondhand one. Apart from this, the rig was reliable, and I enjoyed 
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YAESU 


BF LINEAR AMPLIFIER 


FL-7O00 


YAESU FL -7000 
HF Solid State, Automatic 
Tuning, QSK Linear Amplifier 


The FL-7000 is a microprocessor-controlled, all solid state linear amplifier with 
built-in power supply and automatic antenna tuner, providing up to 1.2 
kilowatts RF input power on the 160- through 10-meter hf amateur radio 
bands, including the WARC bands. Super-fast T/R turnaround timing allows the 
FL-7000 to be used for QSK CW, hf packet radio and even AMTOR with an exciter 
so designed. Requiring only 70 watts of excitation for full output, four 
transistors with 300W collector dissipation each are combined in a fully 
protected push-pull parallel wideband ‘‘no-tune” amplifier circuit, powered by a 
heavy duty regulated 47V, 25A DC power supply and cooled by a bottom- 
mounted fan through Yaesu’s own ‘‘DVC” (Direct Vertical Cooling) heatsinking 
system (patent pending). A high-power, low-loss automatic internal antenna 
tuner automatically rematches the antenna whenever SWR exceeds 2:1. 

Band changes are also completely automatic when the FL-7000 is used with 
Yaesu transceivers equipped with digital band data output, such as the 
FT-757GX, FT-767GX and FT-980. When changing bands, previously stored 
antenna selection and tuner setting are recalled from lithium-backed memories 
automatically: transmission and retuning are not required. When rematching toa 
new load, the power amplifier section automatically turns off until the 
antenna has been matched. 

Six different parameters in the amplifier, power supply and tuner are 
simultaneously monitored by the protective circuitry to avoid distortion of the rf 
output as well as to protect the components: collector current, driving power 
from exciter, temperature of amplifier and regulator heatsinks, VSWR at output, 
push-pull circuit balance and ALC voltage fed back to exciter. Dual 2-speed 
cooling fans are controlled with independent thermal sensors, for the amplifier 
and power supply. Two large, clearly lit meters are provided for constant 
monitoring of amplifier current, and selectable monitoring of relative power 
output, supply voltage, automatic VSWR or ALC. Eight LEDs on the front panel 
inform the operator of tuner and protection system status, including fan activity 
and high/low speed. Additional LEDs indicate the selected band and antenna. Up 
to four different antennas can be connected and automatically selected by the 
FL-7000’s microprocessor for different bands when the optional FAS-1-4R remote 
antenna relay unit is used. 
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using it both at home and mobile with the optional incorporated dc/dc 
inverter. It produced a healthy 100W pep. Many superb interfacing 
facilities were provided, almost all on phono sockets, which made life 
easy. Receiver performance was quite good overall, although outclassed 
by later Trio models. Purchase is recommended, if the price is right. 


Fischer 144MHz valve linear amplifier: I used one of these amplifiers 
on the band for about nine years, and achieved superb results. The pa 
is a 4CX250R, which can give a reasonably clean 400W pep output from 
around 4W input. The linear is in one large case, and has N sockets for 
the main output and rx input, tx drive coming in on a BNC socket. When 
originally supplied, they had 220V transformers, which was a nuisance in 
the UK, but taps were provided which gave 2.2 or 2.5kV. Neon 
stabilisers were used for screen supply, and the rf drive could be 
matched quite well with two input trimmers. A front panel meter reads 
ht volts, pa current, screen current, grid current and output power. An 
external relay was required to switch a 144MHz transceiver to tx or rx 
path. There were some snags; the fan was poor and very noisy, so the 
linear ran hot after a time. Some presets, especially the bias set, 
became noisy and had to be replaced, but the pa output cavity was 
beautifully made. The anode line was fed via capacitors from the valve, 
and tuned with a disc going in and out from the line, a coupling loop 
taking the output through a series variable capacitor for loading. 
Linearity was excellent, but because the rig was so compact, it was 
rather awkward to service. Recommended, but rare in the UK. 


Fischer 430MHz valve linear amplifier: This model is styled identically 
to the 144MHz version, and uses the same valve, stabiliser and psu 
components. Front panel is also identical, and rear panel connections 
offer the same facilities. Once again, the blower is noisy and 
inefficient, and since the pa cavity is less efficient, it gets 
extremely hot and is subject to some thermal drift, which requires you 
to adjust the output trimmer after a while. When driven quite hard at 
about 10W pep, it could give 400W pep output, which was moderately 
linear, but 35% efficiency is too poor. As far as I know, this was the 
first commercially available European high power linear for the band, 
and it is a pity that both models are no longer available. A rare beast, 
but worth considering. 


BNOS LPM432-3-100 432MHz linear amplifier: This linear is available in 
six different versions, the LPM prefix signifying the inclusion of an rx 
switchable preamp and powr reading LEDS on tx, whilst an L prefix 
indicates that the model is just a tx linear. Available models require: 
25W drive for a full output of 100W (two output PA devices in 
push-pull), 3W drive for 100W out (an extra driver transistor is 
included for additional gain), and 10W in for 100W output (a 5dB pad is 
provided in the front end of the 3W input version for this). RF in/out 
sockets are N types, and captive very heavy duty 13V dc leads are 
provided, fused in the positive lead. A 3.5mm jack socket is used for a 
high impedance external ptt, allowing tx change over to be achieved when 
the line draws only a very low current; it is thus suitable for use with 
almost any rig, including the FT790. RF sensing is incorporated, and 
the hold time can be switched between almost instantaneous for fm, and 
about one second for ssb, (a little too short for me). The LPM models 
all have a row of LEDs to indicate the instantaneous output power, and 
an additional red LED comes on when the linear is first switched on, or 
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under an overload condition. The linear draws a maximum current of 
around 20A. A mobile mount is available. 

The linear required exactly 3W drive to achieve 100W output, and this 
drive accuracy enables you to know where you are with it. With just 1W 
drive, 50W output was achieved, showing that at full output there was 
just over 1.5dB compression, which is quite a lot better than some 
competition. Input swr was excellent, but note that there will be a 
pulse of bad swr at the moment of tx switch over if you are using rf 
sensing. Two-tone tests at a maximum of 110W pep output (onset of 
protection) showed low order products to be just acceptable, whilst high 
orders dropped moderately well. At 88W pep there was a clear 
improvement of low orders, which were very low for a uhf pa at 55W pep. 
Overall two tone performance was considered quite acceptable on ssb. 
Gain linearity checks across the band showed quite a flat response; 
performance at very low levels was also good, so the linear is suitable 
for ATV. 

The review sample's rx preamp was a little disappointing due mainly 
to a poorly matched input circuit, and early models used a rather 
noisier device, now changed to a Telefunken CF300. The preamp failed to 
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AMATEUR RADIO OPERATING MANUAL 
All you need to know about the essential operating techniques 
required for most aspects of amateur radio. Includes a 
comprehensive set of aids to operating. 


RADIO DATA REFERENCE BOOK 
The 'bible' for radio amateurs - a full work of reference 
containing fundamental technical information on all related 
subjects from basic calculations to mathematical tables, and 
from meteorological data to radio and tv services. 


RADIO AMATEURS' EXAMINATION MANUAL 
Completely updated in 1986, this is the essential book for 
those wishing to take the RAE. Written in easy-to-read style by 
the RSGB's Education Committee Chairman, George Benbow G3HB. 
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improve the system noise figure when interconnected with my Trio 
TW4000A, although there was plenty of gain (around 11dB). Very recently 
BNOS have improved the input circuitry, and they now claim a 1.5dB noise 
figure, but I have not checked this. RX band pass response is quite 
linear, but attenuates fairly well outside the band. The main change 
over relay is quite chunky and of good quality, but the preamp bypass 
relays are a little lossy, resulting in an rx through loss between 1 and 
1.54B, so whilst I am a little hesitant about recommending the latest 
versions with preamps, I can thoroughly recommend the L versions which 
have significantly less through loss, and you would be well advised to 
put a preamp at the mast head. I strongly advise the use of ptt if you 
use cw or ssb frequently. The linear does not get too hot under normal 
use, aS a massive and well designed heat sink is incorporated. A well 
designed linear, with surprisingly symmetrical im products, showing 
excellent earth routing around the pa. 


SOTA 1296MHz transverter: I purchased one of these units many years 
ago, long before the Microwave Modules model became available. The i.f. 
input was at 28MHz, and rf output around 500mW maximum. Despite the 
fact that it did get me on to the band, I had nothing but problems for 
it was very non-linear and had bad frequency pulling as power level 
increased on ssb. RF sensitivity was rather poor, although not too bad 
for the time, and the unit was not well made. You may find one 
secondhand, but I for one would not pay too much for it. 


SOTA 1296MHz valve linear amplifier: I was amazed to find that this 
model gave unity gain from input to output via two 2C39 valves in 
series. It was poorly made in my opinion, and the back of the power 
supply got so hot that I actually checked the temperature at a peaked 
150 degrees C. I sent it back to the manufacturers twice and it 
eventually gave 20W output, although 40W was specified. Through the 
kindness of a local amateur much of it was rebuilt and it is now 
delivering 50W from the Appleby area. This model is included as a 
warning of a rather bad experience, and several others were sold over a 
period, which you might find secondhand, and which should only be 
purchased with extreme caution, provided you are a good plumber. 


Icom IC2KL solid state hf linear amplifier: I used one of these 
regularly for more than a year, and it performed extremely well. Its 
data control lines interconnect with the AT500 automatic aerial tuning 
unit, which in turn can be automatically controlled from Icom hf 
transceivers. It is entirely solid state, and employs several pa 
transistors working in parallel. It has a separate mains psu, with 
heavy duty interconnection cables, and employs S0239 sockets for rf 
in/out. The control lines also include ptt and alc return. On the 
front panel is a band switch with an auto position for remote control, 
and positions for all the bands, including the new ones, from 1.8 to 
28MHz. Two small switches select mains on/off and standby/operate. A 
meter is provided with a switch to indicate collector voltage, total pa 
current, power output and alc adjust. On the back panel is an alc 
preset which should be set for the linear to give powers up to 500W pep 
maximum. Two auxiliary phono sockets are provided, giving alc negative 
going output, and transmit relay switching (short for tx). These allow 
the linear to be used with other makes of transceiver which can accept 
negative going alc for controlling output power. The linear does not 
work properly without an alc connection, and damage can result. 
Although the linear has performed extremely well, and trouble-free, its 
performance is clearly not as good as one would expect from a valve 
linear, although it is completely acceptable at 400W pep output. It has 
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a considerable gain, so the main rig is cut well back. No tuning and 
loading is required, the output being preset at the factory to give full 
rated power into 50ohms, so a good atu is almost essential. The input 
swr measures quite well, and when set up correctly the power output 
across the full range does not vary more than +/- 50W from 400W when 
used with a modern Icom rig. Although I can recommend the unit, for 
those who don't like tuning up, it has to be said that it is very 
overpriced now. 


BNOS LPM50-10-100 50MHz solid state linear: This linear is identically 
styled to other BNOS models, and includes an rf preamp and bypass 
relays. S0239s are used for rf interconnections, and there is a 3.5mm 
jack socket for external ptt. There is the usual row of seven LEDs on 
the front panel, together with three switches for power on/off, preamp 
on/off and rf sensed hold time (instantaneous on fm and around one 
second delay for ssb). The linear requires 10W input for a nominal 100W 
output. Two-tone tests, using the Trio TS660 as a drive source, showed 
that a maximum output of 110W pep was given. At high output levels the 
linear was reasonably clean, and at lower drive levels, using a Marconi 
2117 linear power amplifier, the performance was excellent. When the 
linear was switched out, only a 0.25dB through loss was noted, and the 
input swr, with linear switched on, was also excellent. The rf preamp 
section had a maximum gain of 12dB at 52MHz, falling to 10dB at 50 and 
53MHz. This was about the right amount of gain for use with average 
transceivers. Unity gain was reached at 47 and 57MHz, showing a 
reasonably tight bandpass response. The rf input intercept point was 
rather poor at -12dBm, although the sensitivity seemed very good. 

At full output power of the linear, the second harmonic level was at 
-58.5dBc. Whilst this would normally be very satisfactory, the 
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frequency will be in Band II, so you may need to use one of the 50MHz 
bandpass or low pass filters, reviewed separately. The linear takes 
12.5A when transmitting full power. This model is highly recommended, 
and performed satisfactorily at my station. 


Yaesu FT101 transceiver series: In the early 70s, Yaesu introduced what 
was to become a very popular line of hf transceivers which employed 
solid state circuitry throughout, except for the pa and driver valves. 
They were designed to operate on ac mains and 13V dc. Their transmit 
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quality in general was acceptable, although harmonic and spurious 
rejections were only fair. Receiver performance, however, varied 
greatly over the years, and whilst the original model had a good input 
sensitivity, it had an appalling rf input intercept point, causing 
severe problems on the lf bands. The Mk 2 version had far worse 
sensitivity (which traded off against an improved intercept point) but 
its typical noise figure of around 15dB or worse made it very deaf on 
the 21 and 28MHz bands. The FT101B was slightly better, and I looked 
closely at this model in early 1984 to see how much transceivers had 
improved over the years. RF sensitivity at 28MHz was around 6dB 
inferior to that of its modern counterpart, but the rf input intercept 
point at -15dBm was poor, especially considering below-average 
sensitivity. However, the intercept point was not materially worse at 
20/40kHz spacing compared with 100/200kHz. Reciprocal mixing 
performance was extremely good down to 20kHz off channel, but no 
measurements were made closer than this. Suffice it to say that 
performance here is at least equal to that of most synthesiser 
controlled rigs, and better than many. SSB selectivity was amazing for 
its age, a shape factor of 1.5:1 being very good, even by modern 
standards. The S meter gave 23dB difference between Sl and 9, the meter 
being reasonably logarithmic up to +40dB. The agc plots showed there 
was inadequate i.f. gain, requiring you to bring up the audio gain for 
reproducing fairly weak signals. Product detector distortion reached a 
somewhat poor 4.5%, and reproduction was decidedly edgy and scratchy. 
Maximum audio output power was 2.1W. Audio response was actually quite 
good, determined primarily by the i.f. filter. I had a severe problem 
with rf feedback with a 70MHz transverter, slight problems also 
occurring at higher frequencies still. The mark 2 version (earlier) had 
an even more serious problem, which could be more easily solved by 
attacking inputs to all the mic stages with 470pf capacitors between 
input and emitter/source. Notwithstanding my criticisms, in its day 
performance was acceptable for its modest price, and the facilities 
offered were in advance of much equivalent priced competition. 


Yaesu FT77 hf transceiver: This rig typically gives around 100W pep 
output on ssb, and about the same power on cw on all bands from 3.5 to 
28MHz, the three "new" bands included. It was primarily designed as a 
mobile rig requiring 13V dc. An alternative model was available with 
just 10W maximum output power. An optional mains power supply (type 
FP700 including an extension speaker) and car mounting bracket are 
available. A mode switch selects usb, lsb, cw wide and narrow, and fm, 
both narrow cw filters and an fm board being optional extras. RIT with 
+2.5kHz, wide and narrow noise blanking, optional marker facility and 
a provision for crystal-controlled operation are provided. I disliked 
the vfo knob, its rubbery finish in the finger hole warming up one's 
finger when rotated quickly! The six-digit fluorescent frequency 
display was liked, and some status indications were included. The meter 
provided power and swr readings as well as being a signal strength 
indicator. A cw break in keying facility was provided. The solid state 
pa had a substantial heat sink with cooling fan built in. A phono 
socket was provided to give around I1mW for feeding transverters. Three 
multipin sockets are provided for accessory interconnections, these 
being comprehensive. On the 28MHz band tx power fell to around 80W, and 
on fm I would recommend a reduction to below 50W. TX quality was well 
liked, and stability was good. No mic processor is included, nor is an 
rf gain control. RX sensitivity was good, and the rf attenuator was 
useful. Selectivity and reproduced audio quality both seemed to be at 
least average, and I experienced no problems in general use. I found 
the agc too fast, even in the slow position. There was just enough 
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acoustic power available from the speaker for normal mobile use, but not 
much in reserve. This rig's main competitor is the Trio TS130S, and 
both ignore the 1.8MHz band which is most unfortunate. I personally 
prefer the Trio facilities and ergonomics, but the Yaesu's advantage is 
the optional fm facility which could swing the balance if you are 
interested in 29.6MHz fm, or for use with transverters. If this rig had 
included the 1.8MHz band and omitted some of its less useful facilities, 
I suggest it could have sold a lot better at a slightly lower price, 
which is my answer to Yaesu's claim that less complicated rigs do not 
seem to sell so well. A recommended rig for mobile use, and a useful 
one to have around in the shack as a spare. 


Surrey Electronics Advanced Active Aerial: Some months ago, Trevor 
Brook brought up the original prototype antenna in two sections 
including a mast head highly specialised amplifier having a 1m vertical 
whip rod fitted to the top and a BNC socket for rf output including dc 
positive on the inner core, and a control unit which included an IEC 
mains socket, a BNC socket for the antenna cable connection and two BNCs 
for feeding separate receivers. Front panel controls included mains 
on/off (with led on indicator), passive/active switch, 20dB, 10dB and 
5dB attenuators, and a five-position rotary to select broadband, 
0.1-0.5, 0.5-1.8, 1.8-8, and 8-30MHz positions. An additional knob 
varies a tuning capacitor from minimum to maximum allowing tuning 
through each preselected range. The mast head is fed with 30V dc to 
give the preamplifier/driver a good overload margin. The original 
prototype gave an output of 1V into 50ohms for a field strength of 1V 
per metre, this being maintained within a 2dB margin from around 8kHz up 
to 30MHz. Unfortunately, the strongest local radio stations meant that 
intermodulation distortion products developed; the manufacturers 
decided to reduce the gain by 10dB. The plots surprised me, for they 
show that not only are 1W signals 10m above ground stronger than Me 
realised, but the closest mw stations produced field strengths of around 
0.5V per metre, explaining why so many amateurs are troubled on the 
1.8MHz band. The mast head unit is in a plastic box fitted with large 
bolts and a clamp to allow it to be fitted to the top of a 45mm diameter 
pole. It is an extremely good general coverage antenna, designed to 
meet the highest professional requirements since it is totally 
aperiodic. The tuning circuits are provided to prevent strong 
out-of-band signals from overloading a receiver, the attenuators of 
course helping. The preamplifier circuit is designed to give the whip 
input an extremely high impedance throughout its frequency range, thus 
transferring the whip's emf to the amplifier without attenuation, the 
circuit being protected against static etc. The modified unit worked 
well, allowing the 60kHz Rugby Standard Frequency to be received at 
enormous strength (12mV per metre), and without intermodulation. You 
might well need additional filters for vlf reception between the control 
unit and your receiver, but the entire antenna system can cope with high 
signal strengths; intermodulation characteristics are superb. Even so, 
strong rf signals eg from an amateur station within 100ft or so could 
cause blocking - hardly surprising! uf recommend the unit for 
professional use, but it is expensive and most amateurs might find the 
Datong active antenna quite satisfactory which covers a similar range. 


Dressler ARA5O0O0 vhf/uhf active receiving antenna: This system is 
supplied in two parts. The active antenna is printed on PCBs with 
complex preamplifier circuitry inside a waterproof plastic cylinder with 
domed ends. The antenna is 90mm diameter and 450mm high, and is powered 
via the centre conductor of a supplied seven-metre coaxial cable 
terminated in PL259 plugs. The bottom end plugs into the 12V dc 


415 


BUYER'S GUIDE TO AMATEUR RADIO 


insertion box, a mains psu also being supplied to drive this. The 
antenna is claimed to cover the range 50MHz to over 900MHz. While vhf 
was well received, reception above 600MHz became poorer with increasing 
frequency, and 934MHz was very poor. With the output plugged directly 
into a Marconi 2382 analyser working at its maximum dynamic range, very 
healthy signals were given on Band II, and there was no trace of any im 
products, even down to -90dB, so the system intercept point is very 
good. Noise figure averages around 2dB up to 300MHz, and falls to 3dB 
by 500MHz, with gain averaging around 15dB. This antenna was 
surprisingly sensitive at both vhf and uhf up to 500MHz, but the system 
signal to noise ratio was just a few dB down on an alternative system 
using a GDX2 Discone feeding a broadband preamplifier. Performance is 
thus remarkable for the antenna's very small size; it might be possible 
to install it in situations where larger antennas are not permitted. 
This system will be particularly useful with deafer scanning receivers. 
It certainly hots up the Yaesu FRG9600; with its attenuator switched in, 
the AR2002 worked particularly well with it, but the system's 
performance will largely depend on that of the receiver used. I 
recommend this antenna where you need a compact one for general purpose 
vhf vertically polarised reception, but you are paying a fair amount for 
quite complex preamplifier circuitry and the powering accessories. Note 
that this antenna cannot be used for transmitting. 


Icom 1C1271E 1296MHz multimode transceiver: This is the first available 
1296MHz band multimode transceiver, and it includes some most 
interesting features for those who want to get going quickly on the 
band. The frequency range is from 1240 to 1300MHz, the synthesiser 
working in 100Hz steps on ssb/cw, and 1 or 25kHz steps on fm. Memories 
and repeater shifts are included, and facilities are very similar to 
those of the I1C271/471 transceivers. Both tx and rx interconnections 
are available at a vhf intermediate frequency (around 134MHz) for use 
with ATV interfacing equipment. The average output power on all modes 
was around 12.5W on the review sample. 

The front end is surprisingly sensitive, and 13V dc can be 
automatically switched through to the N type antenna socket centre pin 
to feed through line mast head preamps on receive. Transmit quality is 
excellent, and intermodulation products surprisingly well down for a 
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solid state microwave pa. I noted the same i.f. filter leakage problem 
as in the vhf and uhf Icom models, although the problem will not be as 
disturbing on the 1296MHz band. In other respects the receiver was 
liked, but an original sample did have extremely bad synthesiser wobble 
due to a fault condition; the sample tested was almost perfect in this 
area, very stable, and with an extraordinarily good frequency accuracy. 
I tried the rig for a while on the band with the tx driving my EME valve 
linear, with which it worked extremely well. The SSB Products masthead 
preamp also worked well with it, but I noticed a lot more radar 
interference than usual, as the front end is so very broad banded. You 
will almost certainly need to use an external interdigital filter to 
reduce radar pulse interference and intermodulation products on rx, for 
these were not helped at all by the noise blanker. There was not quite 
enough acoustic power available from the internal speaker, and although 
agc was on the fast side, there was a tendency to transient distortion, 
unless I kept the reproduced audio levels well below audio clipping; 
results were far better on an external speaker. To conclude, a rather 
expensive way of getting on the band, but an extremely interesting rig, 
especially as it is so innovative. This would be a good rig with an 
interdigital filter for portable contests as it would not be blocked by 
144MHz rigs operating in the vicinity. 


Trio Kenwood TR50 1296MHz fm portable transceiver: Because of its high 
cost, the official UK importers have not imported this model, although 
another dealer did bring in just two. The model covers 1260 to 1300MHz, 
and has two VFOs, one with 10kHz, the other with 20kHz channels A 
channelling button selects either normal channelling or 1MHz steps, a 
repeater shift position having +35MHz on tx, which is useless in the UK 
but which could probably be modified by digging deeply inside the rig! 
A tuning knob can select channels up and down in click steps, and the 
microphone supplied also has up/down buttons as well as ptt, the mic 
lead plugging into an eight-pin socket on the top panel, which also 
includes rotaries for squelch, audio gain and rit (+/-5kHz). Miniature 
buttons select any of five memories, reverse repeater, memory in/out, 
A/B VFOs, and various scanning functions. If you have chosen a memory, 
you revert to vfo when you move the tuning knob. A BNC antenna socket 
is mounted on the side panel but is fed by a long length of cable from 
the bottom, which I find rather odd. A stubby, solid antenna is 
supplied with the rig, together with a charger. An accessory mobile 
bracket is available. A digital frequency display provides 10kHz 
resolution. A tone burst button is provided to give 1750Hz (actually 
measured 1749Hz) at around 3kHz deviation. On the bottom panel isa 
3.5mm jack socket for external speaker, a switch giving lamps on/off and 
battery check and dc supply/charging input sockets. Nicads plug in 
under a battery flap, and the miniature loudspeaker is mounted on one 
side panel. The rig can be slung from a shoulder strap (supplied) and a 


mic clip is attached to a side cheek. Various battery holders and leads 


are available. The rig gave a measured output power which was maximum 
at 1260MHz of 1.9W, reducing to 1.5W by 1300MHz. Speech deviation was 
typically just under 5kHz, and 5.5kHz when provoked! Output frequency 
was fairly accurate, being 1.7kHz high, gradually falling to 600Hz high 
after an hour of testing. The rig took 780mA on tx, and 210mA on rx 
squelch. Transmitted quality was very good, but whilst rx sensitivity 
was -117dBm, this could not be verified. At its price I cannot 
recommend it, for surely new models will eventually be cheaper, but if 
it had been set up with correct repeater shift and 25kHz channelling, 
it could have been recommendable at a more reasonable cost. I have 
included this rig to illustrate the trend of continuing developments. 
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Collins KWM2 hf transceiver: In the 60s and early 70s I yearned for one 
of these magnificent transceivers, and had been much impressed by them. 
I managed to purchase one in early 1985, but it turned out to be in 
appalling condition, with many badly carried out modifications. We 
managed to remove many faults but not all. Having persuaded the 
receiver to work more or less reasonably, reproduced quality was superb, 
the mechanical filter being of extremely high quality, and front end 
performance surprisingly good, although not coming up to the better 
modern rigs. Circuitry is very similar to that of the S line separates, 
the rig being supplied with an external power supply, either for mains 
or a separate one for mobile operation. The rig could put out up to 
around 130W pep, and included cw and ssb. Old models up to around 1965 
included only three 28MHz band segments of 200kHz width, but the KWM2A 


included extra crystal positions giving many additional bands. Audio 
output power was rather limited. Problem with these rigs is that you 
are highly unlikely to find one in first class condition, but if you do 
it may be worth a lot of money. I can recommend purchase only if you 
are absolutely sure that it operates perfectly, as spare parts are 
expensive and difficult to track down. Several ex-Vietnam war surplus 
models have appeared, but these were often in appalling condition. Most 
of the valves are unusual, and prices have rocketed, so be prepared for 
problems... 


AMT2 Amtor teleprinter terminal: This little unit, distributed by ICS 
Electronics Ltd, interfaces between a suitable transceiver and a 
computer, such as the BBC B. When the computer comes with correct 
software on floppy disc, or preferably on a chip (also available) it 
allows Amtor to be used to a high degree of perfection, performance 
depending on the transceiver used. The AMT-2 has just three slide 
switches as operational controls on the front panel, one selecting 
narrow or wide rx filters, another selecting normal or reverse fsk or 
audio tones; the third is an on/off switch. The box requires 13V de on 
the usual miniature cylindrical socket. Several LEDs on the front panel 
indicate the status, including tune, CMD, ARQ, FEC, RTTY, CW and ASCII, 
error, RQ, traffic, idle, over, phase, standby and send. Two DIN 
sockets on the back provide for interconnections with a transceiver 
(tx/rx, fsk or audio tones on tx, and rx tones). Another DIN socket is 
provided for RS232C interconnections with a computer. Three presets can 
adjust output level, ptt delay and input level. It is supplied ina 
plastic case, and is surprisingly small. The chip software allows many 
commands to be accepted by the computer, and I use a BBC B together with 
and Icom 751 or T$940. The Trio has such phenomenal rx filtering, 
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however, that results are even better than on the Icom rig. The 
complete Amtor system can allow continuous to and from teleprinter 
contact using computer keyboards with vdu and printer over long 
distances, and I had one remarkable contact for over an hour with an 
Australian amateur with very few errors in conditions that would have 
been impossible for ssb, and exceptionally difficult with cw. The Amtor 
system opens up new vistas in amateur radio, for you can break in at any 
time, thus making it more like a normal conversation with another 
amateur. Many commercial communication set ups are now using the same 
system, and the AMT-2 can also decode most normal rtty if the 
appropriate keys are pressed on the micro, which is programmed to select 
various baud rates. Many transceivers have too much delay in their 
change over relay circuits, and the agc paramaters are not suitable. 
Modifications are available, however, for many models to allow them to 
work with Amtor. I recommend this remarkable unit, together with the 
BBC B micro, a set up which many Amtor users have found to be extremely 
good. The equipment has worked faultlessly once it had been correctly 
set up with the help of Andy Harding GlJHM. The unit is extremely well 
built, and can be supplied to operate low or high tones as required for 
different markets. 


Trio Kenwood SP40 mobile car speaker: Many rigs reviewed in this book 
throw the sound downwards when mounted in a mobile bracket, resulting in 
boomy reproduction with poor intelligibility. Clarity at high 
frequencies becomes more important when car noise increases, and 
recently I acquired this small Trio mobile speaker which has a strong 
magnet at the back so it can clamp onto the dashboard etc. I was quite 
astonished with the improvement over average built-in speakers, although 
of ~ course it is lacking at lf. You can turn it up quite loud, and it 
should help you read garbled call signs much more easily! Recommended, 
but beware of imitations costing a lot less, which incorporate a much 
poorer speaker unit. Note that the speaker is 4ohms impedance, so it 
might not be suitable for the odd rig, although most rigs specified at 
Sohms will give slightly more power into 4ohms without distress. 


Icom IC505 50MHz portable multimode transceiver: Primarily designed as 
a portable, this rig normally includes cw and ssb modes, although fm is 
available as an option. It includes a built-in linear amplifier, which 
is switchable in/out, raising the normal 2.5W pep maximum up to 10W pep. 
You can use it with its sturdy telescopic whip, or if this is pushed in 
you can connect an external antenna to an S0239 socket. Use internal 
batteries or an external 13.5V dc supply. Six memories are included, 
and synthesiser tuning is smooth in 100Hz or 1kHz steps; analogue rit is 
provided. A presettable calling channel is available, accessible by 
pressing "call", and you can vfo from this frequency, or from memories. 
Battery memory back up is included, which functions even when there are 
no internal LR14 type cells fitted. A squelch control can be pulled out 
to reduce power to 0O.5W to economise on battery consumption. The two 
VFOs can be split, and there is a scanning facility. The digital 
frequency read out also includes status functions, and the eight-pin 
standard Icom mic socket is complemented by 3.5mm jacks for morse key 
and external speaker/headphone connections, all on the front panel. 

The receiver was very sensitive, and the ssb filter rather wide. 
Audio quality was somewhat poor and constricted, and the transmitted 
audio was said to be thin, with a very narrow response passband, making 
it sound squawky. AGC speed was on the fast side, but the noise blanker 
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worked quite well. Lab tests confirmed the excellent rf sensitivity, 
but the rf input intercept point of -20.5dBm is very poor by today's 
standards. The i.f. skirt selectivity was not as sharp as usual, and 
reciprocal mixing performance was only fair. The S meter had only 15dB 
range from Sl to S9, the latter being equivalent to only 2.2uV, which is 
ridiculously sensitive. Audio distortion was rather high, but the rig 
could give 1.8W into an external S8ohm load. There was plenty of i.f. 
gain, but the fast agc tended to cause considerable noise pumping on 
average signals, which became irritating. The receiver took 200mA 
standing current, but a massive 2.1A was drained out of the batteries on 
tx full power! Two tone tests on tx revealed a fairly poor performance 
with the high power pa off, but with the pa on they were acceptable, and 
rather better at lower modulation levels. Transmitted ssb response was 
extremely peaky around 1.3kHz, and the filter was clearly placed much 
too far away from the carrier position. Whilst carrier breakthrough 
measured well when there was no modulation, the carrier seemed to bob up 
in the presence of modulation, sideband rejection being just adequate. 
Frequency accuracy was good, and there were no drift problems. 

This is quite an old design now, and I cannot recommend purchase. I 
consider the price high for the facilities offered. There is bound to 
be a better rig introduced before the next sunspot maximum hits us. 


Cap Co SPC300 hf atu: Basic design of this unit is very similar to the 
original TAU SPC3000, both now being marketed by Capco. Production and 
cost savings have been made by omitting bypass and aerial switching, and 
by eliminating metering. The atu can match from around 1.5MHz up to 
30MHz, and is an ideal receive atu for general short wave listening, and 
excellent for transmitting. 

A lot of time was spent trying the production unit on all bands from 
1.8 to 28MHz, using the accessory balun where necessary. I could get a 
1:1 swr with almost any load put on the output; I even tried loading 
the live and neutral connections on a mains lead connected to an 
anglepoise lamp with a 100W bulb, and although the match changed as the 
bulb warmed up, a perfect match was managed on all bands into it. By 
careful adjustment of the roller coaster (rather smoother than the one 
in the SPC3000) and the two variable capacitors, it was possible to cut 
the throughloss down to around 1dB on the lf bands, and 0.5dB at hf. 
Although rated at 300W maximum throughput power, it took 400W pep 
without any problems showing up, although in the high power tests, 
operation was restricted to appropriate antennas. As with the SPC3000, 
the pass band characteristic showed a very steep high pass filter 
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action, just below the tuned frequency, and this will be particularly 
helpful in combination with some modern hf transceivers subject to 
intermodulation from very strong medium wave stations. Early samples 
showed a higher loss on 1.8MHz, but the internal circuitry was 
redesigned with improved earthing and routing. The review sample was 
well made. It is not particularly good at rejecting transmitter 
harmonics, but the SPC design is not appropriate for this, so you may 
need a good low pass filter between the transceiver and the atu. 

Fairly modestly priced, considering its flexibility, it is an ideal 
tool for those who like to experiment with matching all types of strange 
antennas. You may need some patience when tuning, but there are scale 
markings behind the capacitor control knobs, and there is a logging 
scale on the roller coaster variable inductor. 6:1 reduction drives are 
provided for the two capacitors, and a crank handle assists in turning 
the roller coaster through up to 40 turns from minimum to maximum 
inductance. The unit is available in kit form without the case, and you 
may prefer to put it in a larger case, ora non-metallic one, which 
might reduce the losses at 1f to only a fraction of a GB. This atu is 
far more flexible than many Japanese imports costing a lot more, and it 
should be suitable for marine and other commercial uses. All component 
parts are substantial, and there are no switches to go wrong. 
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muTek TVVF50a 28/50MHz transverter: This 50MHz transverter was 
introduced during 1985, and has very similar characteristics to the 
144MHz i.f. version, also reviewed in this book. The 28MHz i.f. version 
includes alc feedback to the main transceiver, as well as an internal 
alc loop, and it is possible to set both input tx transversion gain and 
rf output level for the threshold of alc action. This allows you to cut 
the power to below 1W, which is useful if you wish to use an external 
linear and set the overall system output accurately. The five-pin DIN 
power socket incorporates a high impedance external ptt line which can 
be reconfigured internally to activate with 12V on tx from the main 
transceiver. Another pin is normally set to give 300hms resistance to 
ground on tx, whilst being high impedance on rx, and this is suitable 
for use with linears such as the BNOS and Lunar models. The rig 
requires a nominal 13.8V dc. The 50MHz antenna is fed from an S0239 
socket, but BNCs are provided for 28MHz input and output; the drive 
socket becomes both in/out if an internal wire is changed. RF sensing 
is provided, and at least 4mW is required to pull the transceiver over 
to tx when sensing is in use, returning to rx when the drive level 
reduces to below lmW. Hold time is around one second but if an internal 
wire is cut, it can be instantaneous, which is advisable if you are 
using ptt. A front switch selects 50-52MHz or 52-54MHz for 28-30MHz 
drive. There are four power level LEDs as well as a tx-on light.-~ 

I have used this transverter for some months, and am delighted with 
its superb overall performance. There was virtually no frequency drift 
and transversion accuracy was within 130Hz, which is excellent. Overall 
rx gain averages 20GB, and the input noise figure is around 2dB. RF 
input intercept point measures a good +0.5dBm. There are excellent 
input and output band pass filters, which should remove any out of band 
interference. As set up by muTek, I obtained 11W output on tx froma 
single carrier, and about 12.5W pep output from two tones, with an 
intermodulation performance which I consider very good. The second 
harmonic output was 68dB down, which should be easily good enough, and 
the third was -72.5dB. Image and spurious outputs were generally at 
immeasurable levels, the tx bandpass filtering being amazingly tight. A 
maximum of 3.5A is drawn on tx. I most warmly recommend this product 
which seems to be by far the best way of getting on _ to the band, 
especially as there is a 28MHz rx output preset which can be adjusted to 
optimise overall system gain and preserve the best overall 
intermodulation performance. The alc facility should be compatible with 
any modern transceiver, and even very low power transverter drives from 
the latest Icom and Yaesu hf transceivers are easily accommodated. 
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Chapter | 3: 
REVIEWS: POWER METERS 


Hansen SWR3S: This little meter (having three S0239s) can be switched 
usefully to feed either of two aerials. It covers a frequency range 
from 3.5-150MHz, and a 12V dec input socket can provide power for meter 
illumination, the meter scale being 3.5cm long. A field strength probe 
and socket is provided on the back panel for determining aerial 
resonances, the pickup being quite adequate for this, provided you are 
close, making it particularly helpful for setting up mobile aerials. 

On the front panel are the aerial 1/2 switch, swr/power switch and 
20/200W power switch which also selects forward/reverse on swr. The 
usual pot provides fsd adjustment for swr. Insertion loss on 145MHz is 
a little high, because of the antenna switch, but the insertion swr on 
the same frequency is quite acceptable. 

All power readings at hf were rather optimistic although readings at 
145MHz were not quite so inaccurate. Low swr readings were inaccurate, 
the 1.2:1 reading better than a 50ohm load. Readings from 1.5:1 upwards 
were quite accurate though. At 145MHz, swr readings were also a little 
out as will be seen from the table. A useful meter which is quite a 
reasonable buy. 


Hansen FS711H: Another useful meter having a separate inline detector 
head with two $0239s for -in/out, and a 180 degree five pole DIN socket 
for interconnection with the meter itself. The connecting lead is 1.8m, 
thus allowing the head to be placed wherever you need it, and the meter 
at a convenient position. The meter does not require any energising 
voltage, although it has a 12V dc socket for illuminating the meter 
scale. 

Switches on the front select 20 and 200W ranges, and forward/reverse 
swr, a pot being provided for setting forward fsd. The meter itself is 
small, the scale being only 3.2cm long, and thus a little difficult to 
read; discrimination is therefore limited. It is rated with a frequency 
range covering 1.8-30MHz. The vswr of the through line was very good. 

SWR reading accuracy was poor for well-matched loads, but perfectly 
adequate above 1.5:1. Forward swr sensitivity was extremely good, and 
power accuracy varied from good to rather poor; 7MHz at low powers was 
very optimistic! 


Hansen FS5S: This model is housed in a fairly chunky plastic case with 
strip rubber feet. S0239s are provided for input and output, and it can 
be powered with 12V dc for meter illumination. Frequency range is 
1.8-150MHz. Two meters on the front panel show forward power, 
forward/reverse swr settings and readings. 
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Switches select 20/200/2kW ranges and power/swr cal, the usual pot 
being provided for setting swr forward fsd. The insertion swr measured 
extremely well even at 145MHz. At this frequency, insertion power loss 
was minimal, so it should be fine across its range. 

Power reading accuracy at all levels was quite good for an 
inexpensive meter, 145MHz being surprisingly good. All good swr 
measurements read even better, so an impression is that your set up is a 
little better than it actually is, although poorer swr readings were 
more accurate; this is preferable as the meter will certainly show if 
there is a problem. This struck me as a reasonably priced and useful 
flexible little meter. Note, however, the not-unusual tendency to 
under-read higher power levels on vhf. 


Hansen FS7: Metal encased, this model is fitted with 50ohm N sockets 
and covers 144 and 430MHz. The oblong meter has a 5cm scale and is well 
presented. A five-position rotary switch selects 5, 20 and 200W power 
ranges, and forward/reverse swr. The usual pot provides fsd setting for 
swr and a slide switch selects 144 or 430MHz bands. Even at 430MHz, the 
insertion loss was below 0.1dB which is excellent, whilst insertion is 
1.25:1 at 430MHz, which is rather high, although it is better at 144MHz. 

Medium and high powers at 144MHz read reasonably accurately but lower 
powers read optimistically, though 430MHz was more accurate. SWR 
indications were surprisingly accurate, as the insertion swr was so much 
lower, but strangely, 430MHz swr readings were also quite good, possibly 
due to the instrument's reactive component slightly compensating its own 
errors at low readings. I can certainly recommend this product for 
vhf/uhf, and there are internal presets for improving accuracy if you 
have a good standard. 


Hansen FS601MH: This model, also encased in metal, is fitted with two 
SO239s for input/output. It has a two-core mains lead (1.8m long) with 
a continental mains plug. A mains fuse is fitted on the back panel. 
The oblong meter has a scale length of 4.7cm, and frequency range is 
1.8-30MHz. A four-position rotary switch selects 200W and 2kW as well 
as forward and reverse vswr positions, an fsd pot being provided. 

A slide switch selects normal or pep power indication. Mains supply 
is required only for operating the pep measurement. Insertion loss and 
swr were excellent and there is obviously no problem in its use here. 
In average power ranges, the meter tended to under-read high levels and 
over-read low ones, considerable optimism being shown on 7MHz for low 
levels! PEP readings were rather pessimistic, so whilst you are putting 
out more power than you think (which ttt help get good reports) beware 
of the Man from the Ministry. 

Low swr readings were indicated as worse than they really were, 
although high readings were fairly accurate. Usefully, you can get an 
swr indication on the pep position, to see if voice peaks are causing 
any problem, eg flash-over etc. 

PEP readings were fairly easy to observe, the rise time being quite 
fast, and fallback time not too fast; the damping is reasonable. 
Approximately 3.2W is required for reading swr, so it is quite 
sensitive. Its price is reasonable considering the pep facility, 
especially as it can be used on swr. Recommended, but I'm pessimistic 
about high power PEPs. 


Hansen FS210: In an attractive plastic housing, this unit has S0239s 
for input and output, and a cover on the back panel opens to reveal a 
compartment for two PP3 batteries for operating the auto-swr function. 
The frequency range is 1.8-150MHz. The easy-to-read meter scale is 
4.8cm. 
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A rotary switch selects off, battery check, swr automatic and rf 
power, whilst slide switches select 20 or 200W, and forward or reverse 
power, thus allowing you to see the reverse power as well as measuring 
swr automatically. The insertion loss on 145MHz was very low, although 
insertion swr was 1.11:1 at 150MHz. 

At high power levels the reading accuracy was quite reascnable, but 
lower levels were a little less accurate, though not badly so. 
Although, the swr reading accuracy was very good at lower power levels, 
at higher powers the meter gave readings which became more pessimistic, 
the auto swr circuits limiting action being more like a compressor as 
the power went up. At 145MHz a 50ohm load gave a worse reading that a 
standard 1.2:1, higher SWRs all under reading, ie too optimistic. At 
29MHz it requires only 2.5W or so to read reasonably. This meter is 
useful for power measurement, but not so hot on swr. 


Hansen FS500OH: A mains operated larger meter, this model covers 
1.8-60MHz, with S0239s for input and output. The two-core captive mains 
lead is 1.8m long with a continental mains plug, the mains being 
required to operate the pep facility etc. A fuse is fitted on the back 
panel. The meter scale is 7.2cm long which is welcome, and easy to read 
from a distance. 

A rotary switch selects 20, 200 and 2kW power ranges, forward and 
reverse swr, an fsd setting pot being provided for forward swr. Two 
push switches select normal or pep power, and hold or faster fall 
back - useful for reading peak powers. 

Although the meter reads power quite accurately at 1f, it under-reads 
high power hf, but over-reads considerably lower hf powers. Insertion 
loss was minimal, and on 60MHz insertion, swr was good and better still 
at lower frequencies. PEP readings were very optimistic, so that in 
combination with power accuracies, pep was quite accurate at hf, but 
optimistic at 7MHz. SWR readings were generally accurate. Sensitivity 
on 1.9MHz was extremely high so there is plenty in reserve for normal 
applications. Quite good value for money, this meter is recommended, 
especially as you will be able to use it on 50MHz. 


Hansen FS5OHP: Similarly styled, with the same back panel facilities as 
the FS599H, this large meter has a rotary switch selecting off, swr 
(automatic) , and three power ranges: 20, 200 and 2kW. 

Two push switches select normal or pep power, and indication hold or 
variable integration time, the latter being adjustable with the front 
panel pot. It has a frequency range of 1.8-60MHz. Insertion loss and 
swr were insignificant. Throughout the bands on which it was tested, 
low power readings were pulled up too much compared with high power 
readings; in the factory it must have been mis-set (note: extremely 
optimistic for low power on 7MHz, but slightly pessimistic for high 
power on 29MHz). PEP readings coincided with equivalent normal power 
ones on lower integration times, but as this was made longer, readings 
became optimistic. The useful hold function worked well. 

SWR readings were accurate from low to high which is most creditable. 
SWR sensitivity was high which allows the meter to be used at very low 
power levels. What is particularly helpful is that swr readings were 
stable when power was altered from low to very high. Like many Hansens, 
the inside is festooned with presets, so it could be set up more 
accurately on power readings, although the swr side did not require 
recalibration. Although a circuit diagram is supplied, there is 
unfortunately no alignment procedure included, which is a pity because 
many would like to set up this model accurately with external equipment. 
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Even so, this is a recommended model, and no doubt other samples 
coulda be calibrated better, but the odd one might be worse. The price 
is fair for such a useful instrument, the pep facility working of course 
on swr. I used an earlier version of this model for some years which 
proved satisfactory, mine (FS710H) omitting the variable integration 
time though. 


Trio Kenwood SW100B: A small meter mounted in a cradle and suitable for 
home or mobile use; the cradle has a useful Velcro pad on its bottom. 
It is operated from 12V dc, required only for meter illumination, and 
has a separate measurement head with two S0239s for input and output, 
and extension lead of 1.35m. The 12V lead is 92cm which could be a 
little short. Frequency range is 140-450MHz. 

The plastic housing's back panel has an illumination switch, whilst 
on the front is a three-position switch for power/swr forward, swr or 
battery check reading. On the side is an edgewise pot adjuster having 
an off switch for power measurements, whilst when switched on, the pot 
becomes one for setting forward fsd for swr. A small led indicates 
power on. The meter scale is an easy-to-see 3.5cm. Only one power 
range is incorporated, 150W fsd on both 144 and 430MHz. Whilst the 
insertion loss is insignificant at 144MHz, it is just 0.25dB at 430MHz, 
partly due to the inappropriate S0239s. Despite these though, insertion 
swr at 439MHz was a harmless 1.1:1. 

All power readings on vhf averaged 10% optimistic, but at least this 
was consistent. It was accurate on uhf at the levels checked. We noted 
that the scale is rather cramped above 60W. SWR readings on vhf were 
surprisingly accurate, but uhf readings rather optimistic. Sensitivity 
was more than sufficient to obtain swr readings on low power. Price of 
this little box complete with remote head (useful for mobile 
applications) seems to be reasonable. 


Trio SW200A: This power meter is encased in metal and can accommodate 
up to three completely separate heads, so they can each be left in 
circuit on appropriate aerials. A 12V input is provided with a 1m 
connection lead, whilst the single head, covering 1.8-150MHz, has a 
1.45m interconnection lead and rear panel sockets accepting three 180 
degree five-pole DIN plugs. The meter scale is 4.7cm for each of two 
indicators on the front panel, one indicating reverse power and swr, 
whilst the other reads forward power. 

A three-position switch selects the required antenna line coupler, 
whilst lever switches select power/swr, cal/swr read, reflected power 
100/10W, forward power 200/20W and average or pep. An led preset 
indicates when the pep mode is switched in, and three LEDs indicate that 
power has been switched to the required head from the transmitter to 
remind you that it is on and the head is live. However, both head types 
are fitted with S0239s, and Trio really should improve on this for their 
uhf head (not tested, type SWC2 for 140-450MHz). We could check the 
meter only up to 145MHz, but insertion loss here is an insignificant 
0.15dB whilst insertion swr was actually good. 

Power readings were optimistic at lf but reasonable at hf, whilst at 
144MHz readings were remarkably accurate throughout. PEP accuracy was 
extremely good, so at 28MHz it would actually be more accurate than 
average. At 144MHz, the pep readings were as accurate as my test 
equipment! SWR readings at 29MHz were only marginally optimistic, 
145MHz readings also being reasonable. Sensitivity for swr fsd was very 
good, so all in all I rather liked this meter which is so flexible in 
operation, but I wish 1f£ power accuracy could have been better. 
Additional heads are now available. Recommended. 
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Daiwa 6N20A: Daiwa make a useful range of accessories including power 
supplies, aerial tuning units and power/swr meters. The plastic casing 
is slightly flexible, not altogether to my liking. The unit is passive 
and covers 1.8-150MHz, input and output sockets being S0239s. The meter 
scale is 4.9cm long, having two needles which can criss-cross with their 
bearings at bottom left and bottom right of the panel. A scale is 
incorporated which allows you to read swr from the intersection of the 
two needles, one needle indicating forward power, the other one reading 
in reverse. One large knob selects 20, 200 or 2kW ranges. Reverse 
powers are 4, 40 and 200W, so you can more easily see what is going on. 
LEDs light up when rf power is passed through the instrument. Insertion 
loss at 145MHz is minimal, but swr is 1.1:1 which although harmless, is 
a pity, presumably due mainly to the S0239s. Power accuracy was 
extremely good at 1.8MHz at 29MHz, but quite optimistic at 7MHz. At 
145MHz it was quite accurate. Particularly fascinating is the fact that 
this meter is accurate relatively at different power levels, allowing 
you to know where you are if you can obtain one power calibration for 
each band used. SWR readings were optimistic at the lowest levels, but 
became more and more accurate for worse SWRs, which is how one would 
ideally want an error to be. Obviously it would be better still if very 
good SWRs were accurate, but this is too much to expect of a passive 
instrument. 

It was more accurate at 145MHz in swr indications, and the 
sensitivity generally is adequate, but not good, as it will need nearly 
6W at 1.9MHz to obtain a reading which is too near the legal limit for a 
cw carrier in the UK! The meter is fairly easy to read and simple to 
use, though sometimes we found it difficult to see the correct 
indication line. Recommended as a simple little instrument but priced 
rather high, due no doubt to the complex meter design. 


Bird 43 Thruline: The incredibly useful meter has been a standard for 
years and years in many a professional installation, as well as being 
used by serious amateurs. The basic version incorporates a coaxial line 
feeding from one side of the instrument to the other and terminating 
with any desired socket type; sockets are rapidly interchangeable with 
a Bird-patented system. Female Ns are normally supplied, and the meter 
can be used right up to microwave with extremely low insertion loss and 
swr problems, 1,000MHz for example presenting only L0StLe 

A plug-in is needed for the required frequency band and power level, 
for example, 2-30MHz, 100-250MHz, 50-125MHz, 400-1,000MHz etc. FSD 
powers are available in a1, 2.5 and 5 sequence from 1W to over 1kW, but 
on the lower frequencies, lower power plug-ins are not available except 
to special order. So the lowest plug-in covering hf is 100W. These 
plug-ins can be turned so the meter reads forward or reversed power, the 
meter scale (5.7cm long) having 25, 50 and 100 fsd marks. The meter is 
easy to read and use, but it is not easy to see below 1% fsd power, ie 
around 1.2:1 swr ref full range power. You can, however, insert a lower 
power plug-in for reading very good SWRs, but you have to be careful not 
to rotate a sensitive plug-in inappropriately to forward. Note that 
normal Bird meters read only power, although a table is supplied with 
which you can read off return loss and swr, a nomogram also being 
available for swr indications. British agents Aspen Electronics Ltd in 
Ruislip, Middlesex, have allowed us to reproduce the nomogram. 

FSD power accuracy is claimed to be within 10%, and with a 100W 
plug-in at lf, fsd accuracy is far better than this, although at 7MHz it 
was just outside spec at fsd. We were well within spec again at 28MHz, 
lower levels being of almost equal accuracy. VHF, uhf and microwave 
plug-ins were in my experience at least as accurate as the one tested. 
So it seems we have hit the 100W one rather under the belt at 7MHz! 
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Reverse power readings were accurate, but because it was difficult to 
see very low SWRs, these are inaccurate but become easier to see when 
you change to a lower power plug-in. The unfortunate thing about this 
instrument is not its high basic price, but the additional cost of 
plug-ins which is crippling for some radio amateurs. If you can justify 
the high cost, I can heartily recommend the 43. 


Bird 4304 Thruline: This instrument is for those who do not want to 
spend a fortune on plug-ins. It is identically styled to the 43, and 
incorporates the same coaxial line principle. For some reason, the 
review sample was fitted with S0239s, and you have to pay extra for Ns, 
which is a bit too much for my liking! 

A switch selects forward or reverse power, whilst another gives 
ranges of 15, 50, 150 and SOOW fsd, just right for average amateur use 
and for professional applications. It is rated to operate from 
25-1,000MHz, which means that it does not cover lf, although you could 
probably use it below 25MHz. No calibration multipliers are given below 
25MHz; you have to multiply the reading by 2.3 times at 25MHz, although 
from 100-1,000MHz the multiplier is 1, thus giving direct measurements 
in this range. 

A ENC socket at the back of the right hand side gives a sniffed rf 
output at around -43dB +/-5dB for interconnection with a spectrum 
analyser or scope. At frequencies below 500MHz insertion loss was less 
then 0.1dB, but when we measured the insertion swr at 1,000MHz, we were 
rather surprised at 1.4:1, thus proving the ineptitude of Bird's S0239s! 
I must admit though that insertion swr on 432MHz was extremely good so 
they're forgiven, slightly. From the middle to the top of each range, 
accuracy was good, but low powers on the 150W fsd range were extremely 
optimistic, so it is better to change ranges where possible. At vhf, 
accuracy was better, but low levels were still optimistic. At uhf, 
accuracy was excellent. Reverse power readings were always accurate 
from full scale down to one twentyfifth of fsd, but unless you could 
switch sensitivity, very good SWRs were difficult to see. As far as the 
eye could register lower meter readings, vhf and uhf readings were very 
accurate. When using a Bird for swr nulling, the basic principle is to 
get the reverse power down, so that the needle barely moves when the 
transmitter is switched on and off. This works well in practice. 

This meter is expensive, but is good and reliable for professional 
use, but I have to mention that a wire came off the switch in the 
reverse power section, when the review sample was delivered, but it was 
soon put right. Recommended, but for goodness sake, opt for N sockets. 
The meter would probably be perfectly satisfactory on 1.3GHz, although 
Bird do not acknowledge this. 


Bird 4314 Thruline: This model is identical to the 43, but has the 
additional feature of incorporating a pep reading function. The same 
plug-ins are used and the throughline is identical. As with the 43 
there are two receptacles in the sides for storing spare plug-ins. This 
model incorporates a nicad battery pack, a socket being fitted for 
interconnection to the mains for charging with the internal built-in 
charger. A large mains fuse is incorporated. A battery check 
spring-loaded button is provided, but this seems always at fsd unless 
the batteries are totally exhausted, whilst another spring-loaded one 
selects pep when pushed in, and when turned, it can be locked on. 

A mains voltage selector selects 115 or 230V ac nominal mains volts. 
Insertion loss and swr is extremely low, and identical to that of the 
model 43, and power reading accuracy is virtually the same. Reverse 
power and calculated SWRs are also very similar. Average pep readings 
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on speech or cw are only slightly high, although the first transient of 
a series of peaks, eg when you first transmit and speak, is considerably 
over-read, but the meter settles down after a second or so to give 
extremely good readings. 

Internal batteries last for many hours, but I have frequently and 
absent-mindedly left the meter on the pep position and thus flattened 
the batteries cvernight. Full charging takes several hours, but you can 
use the instrument with the mains charging lead plugged in provided the 
batteries are functioning. The meter covers the same range as the 43. 
The price is high, but it is after all, a splendid professional analogue 
instrument which is useful for many applications. 


Bird 4381 Digital Thruline: This remarkable instrument, a fairly recent 
one in Bird's range, is completely different in style, although 
possessing the same Thruline for measurements. The readout is digital 
and this can be switched to read forward and reverse cw or pep power, 
return loss in dB, forward and reverse dBm, vswr and percentage 
modulation for am, useful for showing linear amplifier ripple for 
example. Additional buttons select maximum or minimum readings from the 
built-in memory or delta to indicate increasing or decreasing of any 
parameter. Small switches have to be set for the power of the forward 
plug-in. Either plug-in can be rotated to read forward or reverse, SO 
the meter can be used backwards or forwards, as it were. A rear panel 
socket can be fitted to allow Bird's I.EEE adaptor to be used, thus the 
equipment can be operated remotely by computer control. A charging jack 
is fitted on the back. 

The instrument is fantastic in its operation, but you will have to 
spend a fortune on plug-ins! SWR and return loss will only operate 
directly with forward powers above 10% full scale power and this is 
rather a bore on hf where the lowest power plug-in is 100W, ie you have 
to put 1kW for forward, and 100W reverse, and send more than 100W 
through unless you put a cold wet towel round your head and use two 100W 
plug-ins! The same plug-ins are required as those used in the model 43. 

There are advantages and disadvantages with a digital meter, for it 
is more difficult to see a reading that is varying, but more definite in 
obtaining fixed readings. We found power indications to be very similar 
to those of the model 43; pep readings tended to be optimistic compared 
with the oscillcscope method that we used to check it, the indication 
normally being rather difficult to see as it was bobbing up and down 
with flashing numbers. The maximum facility seemed to take into account 
some initial over-read, but probably a computer could cope with a stream 
of figures and give a more accurate overall picture. A pure 50ohm match 
indicated 1.1:1 but higher readings were accurate. Even at 1GHz, the 
internal swr insertion figure was just 1.04:1 which is extremely good. 
At lower frequencies the instrument was virtually perfect. 

We found programming to be simple. Using an hp 85/I.EEE interface we 
obtained useful print-outs very quickly, the instructions being 
reasonably good. This is not really an instrument for normal radio 
amateur use because of the digital readout and the pep over-reading 
tendency, but it is a superb piece of test equipment which establishes a 
very high standard for checking an installation generally. No faults 
developed in use, but we expected superb reliability anyway. 


Bird 4410 Thruline: A very recent instrument in the range very similar 
in style to the type 43, having a similar Thruline; the review sample 
was fitted with N type sockets. It uses an entirely new set of 
plug-ins, most of which have a _ slightly wider frequency range. Each 
plug-in covers a wide range of fsd powers, the normal plug-ins marked 
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with a multiplication factor of 10, giving FSDs switchable of 1, 3, 10, 
30, 100, 300 and 1,000W, two additional switch positions being provided 
for battery check and off. Underneath the meter is a cover under which 
should be put a PP3 type battery. 

The plug-in frequency ranges are 0.2-0.535MHz, 0.45-2.5MHz, 2-30MHz 
(times 100 factor),  2-30MHz, 25-80MHz, 50-200MHz, 144-520MHz, 
200-1,000MHz (times 10 factor). Plug-ins are not available therefore to 
measure 1W fsd below 2MHz. Very sensitive plug-ins are available with 
O.1W fsd capability (100W max) for 25-80MHz, 50-125MHz, 100-250MHz, 
200-500MHz, and 400-1 ,000MHz. 

Not only is the meter expensive, but each of the plug-ins is over 
twice as expensive as the older types, although of course each one 
covers seven power ranges, thus saving money overall. The meter is 
superbly styled and easy to read, giving forward and reverse powers by 
turning the plug-in in its receptacle . In the lab tests, some of the 
plug-ins were well within the claimed accuracy of +/-5%, whilst others 
were up to 20% inaccurate, 28.5MHz at 83W actually reading 100W. The 
inaccurate plug-ins were the 2-30MHz x 10, and the 50-200MHz ones. 
Other plug-ins were well within specifications on all their ranges, and 
we checked quite a wide range of frequencies. 

In the instruction book, there is a clear rider which states that for 
every 1% of amplitude modulation ripple present on a carrier, the quoted 
accuracy degrades by an additional 1%. We therefore checked one of the 
transmitters used at various power levels on both cw and fm with mic 
gain at minimum. The ripple was never more than 0.7% am, thus showing 
that the source signal was clean. In any case, when we repeated the 
28.5MHz tests with the 25-80MHz plug-in, accuracy was within 5%. 

A second sample of 2-30MHz plug-in was tested and to begin with it 
seemed better than the first one, but further careful tests showed it to 
be just as inaccurate. This is a serious criticism of the plug-ins 
rather than the meter itself, so if you do purchase this instrument, I 
strongly recommend you check the plug-ins regularly to ensure they have 
not drifted outside specification. Despite this meter's price, it will 
certainly be a useful instrument for professional use, but I am 
concerned that as amateurs are not likely to be able to calibrate what 
they purchase, I cannot recommend purchase. Needless to say there is no 
measurable loss nor swr problem. 

Having discussed our findings on the 2 - 30MHz x 10 plug-in, the 
importers checked a number, and found most of them to be far outside 
specification. The factory agreed that there must have been a quality 
control problem. Two weeks later, just before going to a press, a third 
sample arrived from the USA, which we checked at 1.95, 7.05 and 28.5MHz. 
Most of the measurements were within 3% accuracy. The 1.95Mhz readings 
were accurate, but the 7.05MHz ones were only just within specification, 
and 100W on the 300W range was 7% out. The 28.5MHz readings were within 
4%. It thus seems that if you try hard enough you can get accurate 
plug-ins. We tried some measurements at 1,300MHz using the 200-1000MHz 
plug-in, and readings were approximately 20% low, but consistent, 
although placing one's hand near the meter affected the reading for some 
reason. 


SSB Products PM1300a terminating power meter: Supplied by Piper 
Communications, this German-made meter is intended to terminate a 50ohm 
line. The inbuilt dummy load is capable of dissipating up to 20W and 
has an excellent swr up to 1,300MHz, but degrading slowly above this. 
The front panel meter is quite large, the scale length varying from 
around 9cm to 4cm. Switched ranges are provided for full scale 
deflections of 20, 100 and 500mW and 1, 5 and 20W. A small switch 
selects between two frequency ranges, 10MHz-500MHz and 1,000-1,500MHz. 
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Our tests showed that the meter was in fact accurate right down to the 
1.8MHz band, and so I am somewhat puzzled about the manufacturer's lf 
specified limit. On the back of the instrument is an N type 50ohm input 
socket, and two heat sinks above and below the socket for the internal 
dummy load. The meter is encased in metal and superbly finished. 

It is one of the most useful instruments in my lab, and it would seem 
to offer virtually professional performance at a cost that many 
enthusiasts can cope with. It is a godsend for checking vhf, uhf and 
microwave powers within the range of the instrument, and if you can 
obtain an external power attenuator you could measure much higher 
powers. SWR measured superbly well from 1.8-500MHz, even 145MHz giving 
readings of 1.03:1, 430MHz being 1.09:1, 934MHz better than 1.1:1, but 
above this it improved, then got worse again. I looked at the general 
power reading accuracy and it was rather better than its claimed +/-10%, 
most accuracies indicating from around +1% to -8% up to 500MHz. At 
1.9MHz it under-read 12%, however, on the 500mW and 5W ranges. We 
checked the 20mW range accuracy across the scale at 145MHz, and whilst 
it was accurate down to 10mW, very low power readings under-read perhaps 
25%, hardly surprising for a passive instrument. At 934MHz, 20mW read 
extremely accurately, and 5W was within 5%. At 1296MHz, accuracies up 
to the 1W range were within 5%, and brief tests on the 5 and 20W ranges 
showed them to be agreeing with other accurate instruments. 

EME Products make a series of vhf to microwave directional couplers, 
and this would be another way of increasing the power handling 
measurement range of this meter. Two couplers are available, type 
7020/30A covering 144, 430 and 1296MHz bands with quoted couplings of 
around 30, 20 and 144B respectively, and the model 2320/30 covering 430, 
1296 and 2320MHz bands with couplings of 30, 20 and 16dB. The PM-1300a 
can be used for 2320MHz, but it is approximately 3dB too optimistic on 
this band. Inside the instrument are many presets for setting 
accuracies, so there is no reason why you should not set up the 
instrument for even better accuracy if you have an external standard. 
The dummy load is described as being a metal film lump circuit. This 
instrument is highly recommended for general use if you need to fiddle a 
lot with uhf equipment, or have to measure many rigs. Good value for 
money . 


EME uhf lvr in-line power meter: This instrument is supplied in two 
parts, the inline head fitted with two female N type 50ohm sockets in 
the measurement head which is connected with a lead and special plug to 
the main instrument containing the meter and controls. The coupling 
lead is 1.5m, a useful length. The meter itself has scales from 5 to 
around 9.5cm long. Front panel controls include a power range switch 
which gives 5, 50, 500 and 2,000W fsd on 430MHz, and 0.5, 5, 50 and 200W 
for 1296 and 2320MHz. The meter scales are labelled for appropriate 
bands as indicated on the power range switch. The range switch has an 
swr position, and a three-position sensitivity switch and a ten tur pot 
are provided for setting forward fsd. On depressing a button, the swr 
reading can then be obtained. A three-position band switch selects 430, 
1296 or 2320MHz. 

At first I felt it was unfortunate that the instrument did not cover 
the 145MHz band, but after some experimentation I discovered that you 
could use the 430MHz position and multiply the power reading by 9, the 
result and accuracy on 145MHz then being only slightly degraded. This 
gives power ranges of 45, 450 and 4,500W, the theoretical 18kW not being 
envisaged! Furthermore, I see no reason why you could not use the meter 
for checking high power on the 70MHz band (430MHz position times 38, ie 
minimum fsd of 190W). The meter can be used as an indicator from 
2.5-4GHz, although no accuracy is claimed. 
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In checking the accuracy, I was amazed to find that all power 
measurements up to the 1296MHz band were within 5%, and at 2320MHz it 
seemed to be within 10%, the accuracy of my test equipment at that 
frequency. SWR readings were accurate on 430 and 1296MHz, but I could 
not check it at 2320MHz. 

Beautifully made and styled, this instrument is metal encased with 
four rubber feet on the back. All the switches are high quality and I 
am most impressed with this instrument which is highly recommend for all 
amateurs running high power on vhf, uhf and microwave. The price is 
reasonable for an instrument with a professional performance, and it 
has been a great asset for measuring powers on the difficult 2320MHz 
band, where most other meters have been known to have questionable 
capabilities. 


Laboratory test results 


SSB PRODUCTS PM1300a POWER METER 


Test for scale linearity at 145MHz 
20mW input reads 18mW 
10mW input reads 9mW 
5mW input reads 4mW 
2mW input reads 1.5mW 


Power accuracy versus range and frequency 


Frequency 20mW 100mW 500mW 1W 5W 20W 
1.9MHz -7.5% -5% -12% -5% -12% -7 .5% 
3.7MHz ~5% -3% -7% 0% -4% ~5% 
7 .O5MHz -3% 0% 0% 0% -2% -2.5% 
10. 1MHz 0% +2% 0% +2% 0% 0% 
28.5MHz -5% -3% -7% 0% -4% -5% 
50.2MHz -5% +3% -7% -- =< = 
70. 2MHz -5% +3% -7% -— =~ = 
145MHz -10% 0% -3% ‘5% 0% =-255% 
433MHz -2% 0% 0% 0% -8% -7% 
93 4MHz 0% -- Se -- -- -- 
Input vswr 

1.9MHz better than 1.02:1 

3.7MHz better than 1.02:1 

10.1MEHz better than 1.02:1 

29MHz better than 1.02:1 

70MHz better than 1.02:1 

145MHz 1I.03'29 

433MHz 1.0931 

934MHz Sel yo Ut 

1300MHz CIV 


POWER TO CREATE FSD ON SWR CALIBRATE POSITION FOR VHF METERS (W) 


SW100A 3W 
FS7 1.5W 
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POWER AND SWR MEIEKS = ie) 
Power accuracy at 100/50/25 Watt levels as a percentage 


Meter 


Hansen 
FS601MH 


Hansen 
FS711H 


Hansen 
FS500H 


Hansen 
FS50HP 


Hansen 
FS210 


Hansen 
FS5S 


Daiwa 
CN620A 


Trio 
SW200A 


Hansen 
SWR3S 


Bird 
4304 


Bird 
4381 
(100W plug) 


Bird 

43 

(100W plug) 
Bird 


4314 
(100W plug) 


1.9MHz 

@1O0W 
50W 
25W 


“6/55 
+3 
+10 


sab 
= 
+4 


-7 
-8 
-8 


=a 
+6 
+10 


sat 
+12 
+12 


+4 
+8 


+12 


7MHz 
@100W 
50W 
25W 


+3 
+10 
+20 


+) 
+12 
+20 


LSS 
= 
= 2 


+9 
+12 
+20 


+2.5 
+6 
+8 


29MHz 
@100W 
50W 
25W 


+12 


+20 


+20 
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CONVERSION BETWEEN SWR AND RETURN LOSS 


Ptr ltt nS oa 


swr Return loss dB SWwr Return loss dB 
17.4 1 P20 21 
Soa7 2 LoL? 22 
5.8 3 1315 23 
4.4 4 285 24 
3.6 5 1.119 25 
3.0 6 13105 26 
2.6 7 1.093 2h 
| 8 1.083 28 
Zot 9 1.074 29 
1.9 10 1.065 30 
1.8 ales 1.058 31 
1.6 12 1.051 32 
1.58 13 1.046 33 
1.50 14 1.041 34 
1.43 ARS) 1.036 35 
1.38 16 1.032 36 
g Pa 17 1.029 37 
1.39 18 1.025 38 
1é25 19 41.023 39 
Le22 20 1.020 40 


PEP MEASUREMENTS 
Percentage deviation from equivalent steady state reading 


Meter % deviation 
Hansen FS601MH -20.5 
Hansen FS500H +16.4 
Hansen FS50HP 0 
Trio SW200A . -2.5 
Bird 4381 +15.4 
Bird 4314 +4.7 

VHF TESTS 


Power accuracy @ 145MHz 
Power levels 20/50/80 Watts 


Meter 20 Watts 50 Watts 80 Watts 
Hansen FS210 -5 ~-4 -6.3 
Hansen FS5S -5 -8 -8.6 
Hansen SWR3S +10 +12 +8 
Hansen FS7 +15 +8 +6.3 
Daiwa CN620A +5 +2 +3.8 
Trio SW100B +10 +8 Al 25 5 
Trio SW200A 0 +2 +2.5 
Bird 4304 +10 +4 #3.1 
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UHF TESTS 


POWER ACCURACY @ 10/100 WATT LEVELS AS A PERCENTAGE AT 435MHz 
Meter 10 Watts 100 Watts 
Trio SW1OCE -3 +2 
Hansen FS7 +5.7 +4 
Bird 4304 +2 +4 


VSWR INTO STANDARD LOADS AS MEASURED BY METERS 
Measurements at 10 Watts on 435MHz 
Insertion loss at 435MHz 


| Meter Loh be2el 3:1 Ins.loss dE 
) SW100B 1 405 1 405 2.4 0.25 
) FS7 Leh Lot Zak ]0.1 
4304 a 1.05 3 10.54 


VSWR INTO STANDARD LOADS AS MEASURED BY METERS 
Measurements at 145MHz/20 Watts 
| Insertion loss in dB @ 145MHz 
Meter 1:} ee eae T.6e4 Bod Ins loss 
FS210 ae 2 1.08 1385 2.24 0.1 
FS5S 1 1 1.3 3.6 JO.1 
SWR3S Lt, 2 25 1.35 2-9 0.4 
FS7 1,03 Led 1.55 3 J0.1 
| CN620A 1 Lick 1.48 2.8 ed. 
| SW100B 11 1 1.5 2.8 ]0.1 
| SW200A 1 ge, 1 1.43 2.9 0.15 
| 4304 1 1.14 1.6 3 pH aici e 


VSWR_INTO STANDARD LOADS AS MEASURED BY METERS 
Measurements @ 29MHz/25 Watts 
Power to create fsd on swr calibrate position @ 1.9MHz 


Meter al eek 1 bel 331 Sens 
(Watts) 
Soe 


e 
oO 
wm 


FS601MH 1.0 
FS711H LES 
FS500H 1.0 
FS50HP nS 
FS210 i 
FS5S 1 
CN620A 1 
SW200A 1 
1 
ue 
1 
1 
1 


> 
Pree ee 
ee el 
e e 
@ e LJ @ 
iO O11 0 
e 


tO BK bo W 


(see review) 
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4381 
43 
4314 
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Directionality check: 


INPUT VSWR OF METER AT HIGHEST FREQUENCY OF ITS RANGE 


Meter vswr 
Hansen FS601MH 1.02 
Hansen FS711H 1.04 
Hansen FS500H 1.05 
Hansen FS50HP 1.06 
Hansen FS210 Lig 
Hansen FS5S 1.03 
Hansen SWR3S Loe 
Daiwa CN620A Dold 
Trio SW200A 1.04 
Trio SW100B 1.11 
Hansen FS7 Bb ss) 
Bird 4304 


Bird 4381 Ls 
Bird 43 t's 
Bird 4314 Le 
Bird 4314 1. 


29:1 


(with rf sniffer @ 1000MHz) 


BIRD 4410 THRULINE WATTMETER 


2-30MHz plug-in: faulty 
at 1.93MHz 


at 28.5MHz 


25~80MHz plug-in: 
at 28.5MHz 


50-200MHz plug-in: faulty 
at 144.2MHz 


144-520MHz plug-in: 
at 433.4MHz 


200-1000MHz plug-in: 
at 433.4MHz 


Input drive 


9.3W 
27.7W 
90W 
83W 
24W 
8.3W 


93W 
1.03W 
102W 
8W 
0.99W 


119W 
167W 
LOOW 
26.6W 
8.4W 


20.2W 
3. 5W 


20.8W 
3.7W 


1.4 (@ 145MHz, 1.01; @ 435MHz, 1.03) 
04 (@ 1000MHz) 
03 (@ 1000MHz) 
04 (@ 1000MHz) 


Bird 4410 reading 


10W 
30W 
98W 
1OOW 
30W 
1OW 


89. 5W 
0.92W 
110W 

8.3W 

1W 


130W 
190W 
220W 
29W 
OW 


21W 
3.6W 


22W 
3.8W 


21.O0W was sent through the meter. The meter 


interconnections and the Plug-in direction were then reversed. 
21.0W was read on the output of the meter showing no preference 
for flow of rf through the meter. 


Size: 
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102w x 175h x 102d (mm). 


Weight: 


Chapter | 4s 
REVIEWS: PREAMPLIFIERS 


During the last few years, I have measured several dozen preamps 
suitable for the 144MHz band. These reviews summarise the measurements 
on a wide variety of models, some being dedicated for the band whilst 
others have broad band characteristics. I am including both 
masthead/in-line models and those suitable for insertion into receiver 
inputs only, after the tx/rx relay. 


Dressler VV200 GaAs: This amplifier is supplied in a heavy duty metal 
box with bolts etc for masthead mounting. Input and output sockets are 
50ohm N types, the power being fed to the preamp by means of an in-line 
13V control unit (type VV-interface), which passes 13V dc up the centre 
of a coax. The adaptor is equipped with a fixed 13V dc input socket, a 
control output for interconnection with a Dressler linear, a ptt input 
or an alternative input which causes changeover when energised with a 
low dc voltage. The preamp averaged 18dB gain over the band, and this 
is surely excessive. The noise figure, however, was extremely good. 
Unfortunately I cannot recommend this model because of the extremely 
poor rf intercept point, worse than that of most 144MHz rigs. The 
bandwidth was much too wide for serious use in a top notch installation. 
It was, however, well made but the performance shows how poor a GaAsFet 
can be if the circuit is inappropriately designed. 


Dressler VV2000 GaAs: Virtually identical to the previous one, this 
model uses a higher quality device. Noise figure is remarkably good. 
Gain is slightly excessive and the bandwidth similar. The input rf 
intercept point was again very poor, thus ruling out the model for 
serious consideration, in my opinion. 


Dressler VV200 VOX: Equipped with an rf sensing circuit so that it will 
pull over to through line when a fairly low rf power level is 
transmitted through it, the maximum throughput power for this model is 
recommended to be not more than 150W fm, 250W pep (450W pep when ptt 
used). The model can be operated by sending 13V dc up the coax inner or 
by connecting 13V to an input power terminal which keeps the sensing 
circuit energised. Recent samples have a_ two stage bandpass filter on 
the rx output to improve selectivity. Measurements were very similar to 
those of the VV200, and the model is not recommended. 


Lunar PAT144B: I have used this model for years and its performance is 
fascinating. It is in a small metal case fitted with S0239s for in/out, 
and a phono socket for 13V dc input. On the front panel is an led and 
on/off switch. Relays are included, and it is rf sensed. Despite its 
age, the noise figure was remarkably good, and the gain just 8.5dB 
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average which allows it to be used for hotting up a receiver without 
causing much intercept point degradation. It is intended for shack use 
at the bottom of the coax and is definitely not suited for masthead 
operation. The measured input intercept point was excellent and if you 
can find one secondhand it could be worthwhile. 


Microwave Modules MMA144V: This model, which has been available for 
years, used to be supplied with a fixed tx hold time on the rf sensing 
circuit, but the latest samples have a pot to set this. It can be 
supplied with BNC, N or S0239 in/out sockets, and the latest model uses 
a five-pin locking din for 13V dc and ptt interconnections (ptt 
optional). You could probably mount this model at masthead if you use 
gasket sealant under the lid and beneath all the _ sockets, but it is 
primarily intended for shack use. A maximum power throughput of 100W is 
specified. The input noise figure measured very well, and the gain 
about right for masthead, but slightly high for shack applications 
unless you have a very deaf rig. RF intercept point at OdBm is good, 
but the overall bandwidth is wide (40MHz for only -10dB). TX hold time 
was 0.9secs maximum and this is still a little short, although it would 
be easy to modify. A recommended little unit for general use, but not 
really for the specialist. Earlier models had several dBs more gain and 
these would deteriorate the intercept the point too much (gain typically 
was 18dB on these). 


Moulding MPA-2: I looked at one of these preamps in 1983 and it had a 
major problem - an exceptionally uneven gain characteristic - only 6.5dB 
at 144MHz, but 16.5dB at 146MHz. The unit was sealed and therefore no 
realignment was attempted. The noise figure was around 2.4dB which was 
fair and the rf intercept point measured well. The 10dB bandwidth was 
14MHz wide, but the gain was maximum at well above the band. I do not 
want to recommend this model as you could get a maladjusted sample, and 
competition is too stiff for it. 


muTek SBLA144e: Housed in a heavy duty plastic case, suitable for 
masthead mounting, it has 50ohm N type sockets for in/out, and a three 
pin 13V dc power connector including a ptt line. An rf sensing circuit 
is provided allowing one to chcose switching mode. An internal link can 
be removed to allow the sensing changeover to be instantaneous for use 
on fm. The overall gain was 13dB, just right for a good installation, 
and the bandwidth quite sharp, just over 10MHz for -10dB and around 
16MHz for ~-Z0dB. The noise figure is approximateiy 1dB. Maximum 
throughput is 250W pep or 150W continuous power, ratings being reduced 
to 2/3 power into 2:1 swr. The through loss is only 0.25dB which is 
excellent. RF intercept point is superb and as good as one would ever 
want under normal conditions. The vox hold time is around 0.9secs when 
rf sensed. The circuitry is fascinating in that two BF981s are used in 
a push-pull configuration. This model is highly recommended. 


muTek GFBA144e: muTek's top model, this preamp is my own personal 
choice for "state of the art". The circuit employs a Mitsubishi MGF1202 
GaAsFet driving a Siemens BFQ69 in a feedback configuration which 
improves the rf intercept point to an incredible +13dBm! The noise 
figure is approximately 0.8dB and the gain just 12.75dB which is optimum 
for top installations. What is quite remarkable is the high Q bandwidth 
of 9.5MHz for -10dB, and 14.5MHz for -20dB! This will help keep 
out-of-band signals from causing problems unless they are very close to 
the band. The power socket includes just 13V dc interconnections, and 
otherwise the styling and sockets are identical to those on the 
SBLA144e. A control box is supplied with the preamp which not only 
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switches 13V through to the masthead from a normal ptt, but positive or 
negative ptt, and even rf sensing facilities are provided. The box also 
has an output te switch over a linear a fraction of a second after the 
masthead is de-energised. The box is provided with BNC in/out sockets 
for low power rf (max throughput power around 25W). This is clearly the 
best 144MHz masthead preamp I have tested and is highly recommended, 
although of course you have to pay a high price for?igy 


muTek SLNA 144S 144MHz preamplifier: Although this is the least 
expensive muTek 2M preamp, it still offers excellent performance. It is 
housed in a diecast box fitted with BNC in/out sockets, and tags for 13V 
dc and ptt override. RF sensed, there is a switch on the side that 
selects almost instantaneous tx switching and back, or a hold of around 
one second for use on cw/ssb. Noise figure is typically around 1dB, and 
the gain across the band is 15dB. We plotted the response at vhf and 
found it to have a high Q, thus rejecting out-of-band signals extremely 
well, the response being 10dB down by 142/148MHz, and 20dB down by 
138/152MHz. Maximum rf throughput power permitted is 100W, and I see no 
reason why it should not be mounted at masthead provided you use some 
gasket sealant under the sockets and lid etc. Strongly recommended for 
general purpose use on the 144MHz band, and most sensibly designed. 
muTek can supply a 50MHz version. 


SEM Sentinel Auto: The first review sample supplied to me some two 
years ago was so poor that it gave just over 5dB noise figure (average) 
and only around 8.5dB gain. This would be just fine if you want higher 
S meter readings with degraded rf intercept point but I cannot see any 
other use for it. The model employs S0239 sockets for in/out and 
requires 13V dc. It is rf sensed. The 10dB down bandwidth was 
incredibly wide at around 58MHz, whilst it achieved 111MHz width for 
20GB down, which would bring almost everything under the sun into a 
rig's front end! 

A second sample, delivered just prior to the original review being 
published, had a gain of around 18dB (grossly excessive) and a noise 
figure of around 2dB, which is good but the intercept point was not 
measured because of time considerations. I have a singular lack of 
enthusiasm for this model. 


SSB Products MV144M: This masthead model is similarly styled to 
Dressler types, but there the resemblance ceases. RF intercept point is 
far better at -4dBm, but this is still not good enough to meet the best 
competition. Gain was rather excessive at 18dB whilst the 10dB 
bandwidth was around 20MHz, rather too wide, with 20dB down at 40MHz 
bandwidth. This model, fitted with 50ohm N sockets, is powered through 
the coax inner from a mini power supply incorporating in/out N socket 
with an isolating capacitor, and solid state circuitry requiring 
continuous 13V dc to allow the ptt line to operate both the masthead 
changeover to tx, and a slightly delayed changeover for a linear. Up to 
400W throughput power can be permitted, and this model is ideal if you 
need a lot of gain, provided you are well away from very high power 
stations. Competition is rather stiff though, but it is well made and 
seems reliable. The older model, SV144, had similar performance with a 
slightly improved intercept point, together with a gain switch 
internally for 15/20GB. The noise figure for these models is typically 
around 1.25dB. 


SSB Products MV144G: I briefly tested this model in 1983 and the noise 


figure most remarkably measured an average of only 0.45dB, using a 
esoteric hp noise figure measurement system. The gain, however, was 
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excessive at just under 20dB. A GaAsFet is used, and although the 
intercept point was not checked, it should be better then that of the 
older Dresslers. It was specifically designed for eme applications with 
highly directional antennas in order to reduce any ground noise from 
entering the system. 


Wood and Douglas PA3: The review sample achieved around 23dB gain which 
is grossly excessive and would’ severely degrade the front end 
intermodulation performance of any _ rig. Noise figure measured 
reasonably well though, but the bandwidth was rather wide. The input 
intercept point was quite reasonable but I cannot recommend this model 
for any serious use because of the excessive gain. 


Wood and Douglas PA4: Available either in kit or ready-made form, this 
model is supplied as a complete circuit board, The gain is rather too 
high at around 18.5aB, but the noise figure is reasonable. Bandwidth is 
rather wide, although the intercept point measured well. I recommend 
this little preamp to build into your own box, as its price is 
reasonable. An rf sensed version of this preamp is also available, 
having pin diode switching. This would be a particularly good preamp 
for use with deaf rigs! Relays are also available for building into a 
box incorporating the PA4. 


Datong RFA broad band vhf preamplifier: This preamplifier includes a 
very sensitive rf sensed tx path which will pull over with only 15mW rf. 
The preamp is broad banded, the gain being around 9dB from 10 to 200MHz, 
falling off fairly slowly above this frequency. The noise figure varies 
from 2 to 36B over its vhf range. RF intercept point is at around OdBm, 
and diodes are included on the input for pretection. It is fitted with 
SC239 in/out sockets and has an on/off switch and two LEDs to indicate 
tx/rx and 13V power on. It is an extremely useful preamp that can hot 
up a vhf receiver, but its very broad bandwidth could introduce problems 
with some rigs which are susceptible to out-of-band interference. 
Strongly recommended as a general purpose preamp. 


muTek BBBA500u broad band preamplifier: Similar to the Datong, this 
preamp employs feedback circuitry from the output transformer back to 
the input one to linearise response, and to improve overall 
intermodulation performance. It is supplied in a diecast box with BNC 
in/cut sockets and has two solder tags for 13V dc input. Frequency 
response is flat from 40MHz to 500MHz, the response curtailing gently 
down to 20MHz and falling rapidly at 1f. The rf intercept point was at 
+6dBm/145MHz on my sample which has protective diodes on the input, but 
the manufacturer's claim +16dBm intercept point if these diodes are 
removed, which is an astonishingly good figure for a broad band 
amplifier. Gain averages just under 9dB at vhf and the noise figure is 
approximately 1.5dB at 10CMHz rising to 3dB at 450MHz. 

This preamp is highly recommended for hotting up the input 
sensitivity of vhf and uhf scanning receivers, and its performance will 
be far superior to that of any rig likely to be used with it, which is 
why its gain is intentionally limited. Note, however, that a broadband 
preamp can introduce interference problems to a rig as it amplifies 
virtually everything hitting the aerial. 


Packer Communications broadband preamplifier: Some years ago Graham 
Packer G3UUS marketed a superb, very small broadband preamp having up to 
206B gain over the band 100 to 360MHz, with response falling gently 
cutside these limits. It was supplied in a tiny box with input and 
cutput pin connections, requiring 13V dc. The circuit was originally 
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detailed in VHF Communications magazine, and this version employed two 
devices with feedback around them from the output transformer back to 
the input cne. The input impedance depended entirely on the load placed 
on the output. This useful preamp hots up almost any scanning receiver, 
but its high gain will of course severely degrade a receiver's intercept 
point. The noise figure was typically 2dB to 40B over the range, and 
the rf intercept point measures an astonishing +13dBm, despite the 
preamp's high overall gain. If you can find one secondhand, it will be 
most. useful for specialist purposes. It is ideal, for example, as a vhf 
preamp in front cf a spectrum analyser. 


Conclusions 


Tests on 144MHz band preamps give muTek a commanding lead in overall 
performance. Thus their GFBA144e receives the top recommendation as a 
magnificent performer. The muTek SLNA144S is recommended for average 
systems because of its sensible narrow passband, although the Microwave 
Modules MMA144V is worth considering as it is a little cheaper, although 
rather broadbanded. SSB Products preamps gave good performance, and 
Wood and Douglas PA4 and PA4S kits can also be recommended as they are 
excellent value for money. If you want a general purpose preamp with 
broad band capability both muTek BBBA500u and Datong RFA can be 
recommended, the latter model usefully including an rf sensed changeover 
circuit. 


430MHz rf preamps 


muTek GLNA433e: Supplied in a masthead mounting plastic box, this model 
is fitted with N sockets for rf in/out and a three-pin DIN socket for 
+ dc connections and a ptt Jine. On the side of the box are two large 
bolts and a clamp to go around a 55mm scaffold pole. The box is 
well waterproofed. For improved safety, there is an rf sensing circuit 
which overrules the ptt. Maximum power throughput is 50W pep. Noise 
figure is approximately 1dE, and measured intercept point was -1dBm, 
excellent for apreamp on this band. Overall gain was 13.5dB in 
mid-band, the gain falling by 3dB at 423/444.5MHz. The -10dB points 
were 418/455.5MHz, showing quite a tight bandwidth. Throughloss was 
approximately 0.6dB. The -rf sensing circuit requires around 100mW 
minimum power to pull the system over to tx through path. An internal 
link can be cut to give an almost instantaneous tx/rx transfer, this 
normally being delayed by around lsec. Hard switching is highly 
advisable, however. This model is highly recommended, but adhere to the 
power limitations. If you require the higher throughput power of 250W 
maximum, then the muTek GLNA432, which has virtually identical circuitry 
but with heavier duty relays, should suit you very well. Like the 
144MHz top muTek model, it. is supplied with a control unit for the shack 
which can cause changeover from ptt, rf sensing, or positive volts, the 
unit also having a delayed linear changeover. 


SSB Products MV432s: This masthead preamplifier is identically styled 
to the same manufacturer's 144MHz models, mounted in a metal box with 
large bolts and clamps for mounting around a two inch pole. It has N 
type rf in/out sockets and includes built-in relays providing a 
through-path for tx of up to 500W. An access hole for a separate 13V dc 
connection is provided. The accessory DCW15 in-line control box 
supplies dc up the coax inner on Ix, and requires 13V and ptt 
comnections, a delayed linear short on tx terminal being provided. We 
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took a brief look at one of these, and it had a poor rf intercept point 
of -24dBm. It had an astcnishing 26dB gain which is ridiculously high, 
although there is a preset on the output to take this down to 15dB. The 
preamp uses a GaAsFet first stage followed by an NPN transistor. It had 
a measured throughloss on tx of 0O.5dB. The gain went on rising below 
the band, peaking at an alarming 30GB at 420.5MHz. It seems clear that 
excessive gain created the poor intercept point. For this reason I 
cannot recommend this particular product, although the noise figure 
should be superb. I have used an earlier model (SV700) with identical 
connections and styling which has proved to be extremely reliable. This 
model had a very high gain of around 20dB, the noise figure being 2dB. 


SSB Products DX432s in-line rf preamp: This model is intended for use 
in the rx path only, and is mounted in a small box fitted with N in/out 
sockets and a 13V dc pin. I had a brief look at it in 1983, and with an 
hp noise figure measurement system, noted an astonishing 0.6dB noise 
figure, the cverall gain being very high though at 19.4dB. I also 
looked at the DX432 model, which was actually better at O.5dB, with 
17.5dB gain, although it is using a less expensive device, thus showing 
production spreads! These models would be ideal for eme use provided 
they are used with a superb masthead changeover relay and separate rx 
downlead. 


SSB Products MV432 masthead rf preamp: This older model was checked in 
1983 and is identically styled to the new 432s. Overall noise figure 
measured was ©0.9dB, with gain more sensibly at 12dB. I have been using 
it for more than two years on my ssb installation, and it has performed 
superbly well. I would strongly recommend a secondhand one provided 
that it had not been fiddled with! 


Lunar PA-E432 rf preamp: This tiny unit was purchased some years before 
GaAsFets became available, and it was fitted with SMA in/out miniature 
connectors. It had pins for 13V dc. It measured an amazing 1dB noise 
figure, using a liquid nitrogen method, and 1.4dB with the hp set-up, 
the gain being approximately l6dB. It had an extremely wide bandwidth, 
thus covering Band IV tv! I include this because it shows that you can 
obtain slightly different noise figures dependent on the method, and 
because it was possible to obtain a very good noise figure on the band 
with a normal silicon transistor. 


Wood & Douglas 70PA2/S 432MHz rx preamp: This little preamp is available 
at very modest cost in kit form on a pcb, with or without rf sensing and 
pin diode switching. It can also be supplied fully assembled for an 
additional cost. You will have to mount it in an outer box to protect 
it, and nc input or output sockets are provided in the kit. The maximum 
power throughput in the rf sensed version is 30W, just enough to handle 
the latest 25W 432MHz fm rigs. The ptt circuit can be configured either 
as earth, or 13V positive on transmit for bypassing the preamp. The 
input noise figure is around 2.5dB, and there is a through loss of 1dB 
in the pin diode model. The bandwidth is rather wide, but is down 
moderately well at the bottom end of Band IV television. The rf input 
intercept point is at the remarkably high level of +12.5dBm, and thus 
very much better than the muTek GLNA433e, but it is not se sensitive. 
This preamp will be most useful at mast head, and will almost certainly 
give you a marked improvement in system sensitivity, but do not attempt 
to put too much power through it on transmit. Remarkably good value for 
money, especially as a kit. 
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1296MHz preamps 


SSB Products MV1296s: Supplied in two parts, this has a small control 
unit with 50ohm N type input and output sockets, having connections for 
13V dc +/-, ptt (short for tx) and delayed tx rly, which applies a short 
after a few milliseconds to operate a linear etc. On rx, the 13V supply 
is routed through to the centre of the coax antenna feed socket. The 
mast head unit is in a weatherproofed box fitted with N in/out sockets, 
and is powered from the dc via coax. Four long threaded shafts and 
clamps are supplied for attaching the preamp to a pole near the antenna. 
The preamp employs an MGF1412 GaAsFet. Two heavy duty relays are 
fitted, and these give a straight throughpath for tx. Noise figure is 
approximately 1dB, and we measured a maximum of 15dB gain through the 
preamp and control box, the maximum gain being at 1266MHz (1296MHz is 
approximately -1dB). The bandwidth was extremely wide, 3dB down points 
being at 1204MHz and 1344MHz. Unity gain was reached at 800 and 1600MHz. 
Input intercept point was not measurable with our normal set up, and is 
thus better than +3dBm, which is excellent. We noted just over 1dB 
through loss. Maximum power through is 100W. We noted 240mA drawn by 
the entire system on rx. I have used an earlier version of this preamp 
for some 18 months, which has given superb results. 


SSB Products MV1296: This old model is identical to the "s" version but 
employs a less expensive GaAsFet. Measured in 1983, it gave 12.7dB gain 
and a measured noise figure of 1.3dB. It has performed well in my own 
installation, but its gain is not up to spec, and it is on this band 
that you need appreciably more gain to overcome a long cable loss. For 
this reason I recommend the s version now. 


SSB Products DX1296 and DX1296s rf preamp: Both these models are small 
metal encased units for insertion into the rx down feed and will require 
an extremely good masthead coaxial relay to minimise losses and to 
reduce tx power breakthrough into the rx input. The DxX1296 had a 1.2dB 
noise figure and only 12.6dB gain. The s model had a measured noise 
figure of 0.9dB with gain at 16dB. I thus recommend the s version for 
the most critical installations. Note the noise figures quoted are as 
found, and are so good that they are subject to an error of up to 0.5dB 
at this frequency, although one can be confident about the gain figures. 


Microwave Modules MMG1296 GaAsfet preamp: This model is supplied ina 
black crackle finished diecast box fitted with 50ohm N sockets for rf 
in/out connections. The usual five-pin locking DIN socket is used to 
interconnect 13V dc. It is an in-line model, having no through 
connection, unfortunately, so an external changeover relay is required 
which will mean two down leads from the antenna together with a 
waterproofed box for the masthead installation. Gain measured 
approximately 15dB, and input noise figure is substantially better than 
24B, probably around 1dB. RF input intercept point measured at 
approximately -2dBm, although the measurement was very difficult. 
Bandwidth was very wide. The model is well styled, and no problems were 
noted in during brief tests, and so it can be recommended. 
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Chapter | 5s 
MICROPHONES AND ACCESSORIES 


Trio microphones 


Trio's MC50 microphone is now quite an old model and was supplied with a 
table stand including both spring-loaded ptt and lock switching levers 
in the base. In the back of the stand is a vertical pivot at the top of 
which is a yoke into which the stick mic slides from the front. The mic 
itself has an on/off tx switch duplicating the normal ptt. A lead from 
the stand is supplied with any required Trio wiring convention, but it 
is easy enough to change this for other makes. The multipin jumper lead 
which connects the back of the mic to the stand can provide low or high 
impedance connections from the mic itself, depending on how you plug it 
in. The mic is quite sensitive, and the sound quality it produces is 
above average. HF is very clear and coloration fairly low. This model 
was superseded by the MC60 which is similarly styled, the main 
differences being that the stand also incorporates up and down 
channelling spring-loaded levers. The microphone has its impedance 
switch on its body as well as the tx/rx slider. As originally supplied, 
the cable interconnecting the stand with the rig, into an eight~pin mic 
plug, had the audio and ptt line earth combined, to leave enough wires 
for the up/down channelling. In both the TS830S and 940S this caused a 
bad earth loop resulting in a rather nasty high pitched hum being 
audible on the transmission which became evident during strong received 
signals. A new lead was obtained including an additional wire to 
separate the earth returns, totally eradicating the problem. This mic 
is similar in quality to the MC50 and thus is highly recommended. 

The MC85 table stand mic offers complex facilities. A built-in 
compressor amplifier can be switched in/out, and both the input and 
output thresholds around the compressor can be varied with slide faders. 
When the compressor is switched off, just the mic gain fader is in 
circuit. A bass cut switch is also fitted, but when I switched this in 
there was general agreement that I was breathing helium from 100ft under 
water, and so I suggest that Trio's audio engineers mst have a strange 
idea of the frequency range of western voices! The mic is also fitted 
with up and down channel changing levers. Powering is with four AA 
cells which fit into the base, an off position on the compressor in/out 
switch disabling the powering. Three push buttons at the back of the 
stand select the mic to control any of three rigs. Optional accessory 
mic leads are available. I was therefore able to control both the 
TS940S and TW4000A rigs from the mic which was delightful, the mic being 
compatible with most rigs. The compressor is far better quality than 
most, having a reasonably long recovery time in order to maintain 
dynamic range, its attack time being very fast. By carefully setting 
the output level one could avoid hitting the limiter on an fm rig, 
whilst maintaining quite a high average deviation level, the average 
quality produced being far superior to that of an average hand mic. 
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Superb transmission reports were received on all modes, and there was no 
trace of rf feedback on hf and most other bands. There were problems 
transmitting high power on the 430MHz band, showing that rfi protection 
in the mic was not quite adequate. The stand was insufficiently 
screened. 

Trio hand mics come with various types of button combinations; most 
frequently encountered is the fairly light touch ptt lever with 
miniature up/down channelling buttons at the top, and the usual coily 
cord and eight-pin mic plug. This mic is certainly a cut above the 
average, providing a reasonable degree of 1f cut, whilst holding a good 
amount of presence lift that seems to give it excellent intelligibility, 
even if it sounds slightly peaky. Coloration is fairly low and the 
sensitivity quite high. I particularly like this mic. 


Yaesu microphones 


| I have tried a number of these over the years, and found that some of 
the hand mics gave a rather coloured sound quality, which makes voices 
sound boxy and almost produce a tendency to a gasmask effect. Some of 
the table stand models do not have this problem, however. 


: Icom microphones 


One problem with Icom microphones is that some of them have built-in 
| amplifiers enabling compatibility with Icom rigs which themselves omit a 
mic preamp. Others are not amplified and operate quite normally. Some 
give a coloured sound quality, whilst the electrets in general tend to 
sound somewhat thin, although they reproduce articulation clearly. A 
| few have a strong spring-loaded ptt which will give you an aching thumb, 
so try the product before you buy! Tried recently was an Icom table 
stand fitted with a goose neck stem and Electret, type IC-SM8 which was 
| beautifully styled but omitted up and down channelling buttons. This 
microphone gave clean audio with low colouration but, in my opinion, 
incorporated too much bass cut. 


Heil microphones 


a i 


Moving coil mics, like those marketed by Amcomm, tend to be of 2,000ohm 
impedance which is too high, making them incompatible with some rigs. 5! 
tried a table stand model which gave superb intelligibility (fabulous 
for dx) although a little bit too hard for local contacts. They all 
employ speech tailoring, having quite a steep 1f cut, with a slight rise 
in the presence region between 1.5 and 3kHz. I recommend these mics for 
use with high impedance inputs on ssb transmitters, and they seem to 
give that extra punch which can help you win in a pile-up. Heil's range 
of accessories includes a tone control unit with gain, l1f£ and hf 
controls, so that you can alter the response as you wish. The unit 
works well. 


ee eee 
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Adonis microphones and accessories 


eS ae 


Many items of interest in this range, although there was time to try but 
one or two of them. The APl microphone amplifier is amazingly small and 
housed in a cylindrical miniature metal case having an Icom plug one 
end, and at the other a cable entry for a mic lead. The amplifier has 
just about the right gain to allow a very low output mic giving 
sufficient level to drive rigs such as_ the IC751 very well. The 
amplifier takes its powering from the transceiver. Quality is good, 
although you will have to be careful to get all the interconnections, 


——————————— eS 
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especially the earths, correct. The plug/chassis connection is slightly 
dodgy and could lead to slight rfi problems if you are not careful. This 
is a most useful accessory. A table stand mic, type AM303G, fitted with 
a goose neck and miniature capacitor mic head is provided with up and 
down stepping buttons and both spring-loaded and _ lock up/down tx 
buttons. A slide switch is labelled off/fm/ssb, the fm position giving 
a fairly flat response, whilst on ssb it becomes more punchy with 1f cut 
and a slight presence boost. 


AEA Inc Morsematic cw memory key: My wife Fiona bought one of these for 
my birthday and the key has turned out to be a fabulous facility. A 
built-in microprocessor and memory gives the following functions: 
variable keying speed, space ratio, monitor pitch, semi or automatic 
keying, dot dash ratio, dot dash memory, transmitted tuning with 
constant tx, entry clear, memory key programming including 10 memories, 
automatic memory load, real time memory load, message entry, automatic 
contest serial number control, and message editing. A rotary switch 
selects morse tutor, input to memory, normal operation including memory 
access, and a beacon mode. In this latter mode it is possible to 
programme the time duration that a memorised beacon signal should he, 
and an interval between the beacon message sending. This allows you to 
put in a complete CQ with a pre-determined wait time for listening, and 
if you don't interrupt, it can then repeat a CQ. This is just fine for 
use on dx hunting sessions on 430 and 1296MHz bands, for you can let it 
chunter on whilst doing something else in the shack. As _ normally 
supplied it can store up to 500 morse characters, which you can split 
however you like between the memories, but an option allows you to 
expand this to 2000 characters. 

The morse training facility allows you to hear random morse at a 
constant chosen rate, or one which gradually speeds up to check on your 
panic threshold! Interconnections on the back include bug key input 
socket (three pole stereo jack), and phonos' for positive or negative 
voltage keying. The unit runs off 13V dc input. The keypad has a 4 x 4 
matrix, and the only trouble I have had with it is that occasionally it 
is obstreperous, and shuts itself down to a blockage, requiring you to 
turn it off and on again, the on switch being on the monitor gain 
control. A fantastic device, which of course can be used for meteor 
scatter work, the maximum speed being 99 words per minute! Very 
strongly recommended, although you might find it will run away with 
itself until you get used to it! There is a compartment inside for 
slotting two AA cells to retain memory if you switch off the 13V 
external supply. 


Trio loudspeaker SP-180: This model has now been superseded by handsome 
models with a different cabinet appearance. It is provided with 
switching to accept either of two inputs on phono sockets, a third phono 
socket being in parallel with the output. The fairly sensitive internal 
speaker is of quite good quality, with a good communication response. 
There is a quarter inch headphone jack on the front panel, and when used 
the speaker is disabled. Three push buttons can insert either of two 
series inductors (or both) which give treble cut, or a series capacitor 
which gives a convenient bass cut. Four feet are provided. There is 
ample room inside for adding all sorts of bits and pieces, such as an 
active amplifier with power supply, and the model is available in 
various stylings which complement various Trio rigs. The point about 
this speaker is that its reproduction quality is far better than any 
other Japanese accessory amateur radio speaker; some of the competition 
gives some of the worst coloured sound reproduction with extra rattles I 
have ever heard. The quality of this unit has been surprising when 
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reproducing short wave radio broadcasts, although of course the lf end 
is limited by the speaker's small size. It is interesting that an 
external speaker should be decidedly better than any internal one in a 
rig; speech intelligibility from this unit is excellent, so I highly 
recommend it. 


Headphones 


Many different types of headphones connected to communications equipment 
have been listened to, and my findings may well be of interest to the 
reader. Modern phones are basically of two types: ear enclosing, and 
open types. I dislike the former intensely, for not only can I not hear 
someone creeping up on me from behind, but the coloration of nearly all 
can sound quite nasty, compared with the superb open quality of the 
latter type. I also do not like my head ina vice-like grip - it makes 
my ears very hot after a while. Many headphones have an extremely peaky 
response which can become tiring after a while. One misconception is 
the often-stated better compatibility of S8ohm headphones with an 8o0hm 
output audio amplifier. If you directly connected low impedance 
headphones across a_ speaker output, you would nearly blow your brains 
out once you lifted the audio gain off the bottom stop. Many rigs have 
a series resistor to reduce the maximum current to save your ears! 
Higher impedance headphones need more voltage across them, but much less 
current, and levels are generally much more compatible. My favourite 
headphones, after listening to at least 100 types over the years, are 
the open types made by Sennheiser, and whilst these are fairly 
expensive, are far less fatiguing to listen to, and allow you to hear 
the telephone or door bell ringing. They are quite lightweight and are 
suitable for use with your hi-fi system, but note that most rigs require 
a mono jack for both ear pieces to be fed, so you will need to make up 
an adaptor if you want to share them with the hi-fi. Some of the better 
Sony headphones of the open Walkman types are worth considering. 


Datong PC-1 general coverage hf to vhf up converter: This remarkable 
box of tricks will convert any 1MHz band segment from O/1MHz up to 
29/30MHz to an i.f. output between 144 and 145MHz. Controls on the 
front panel select units and tens of MHz, and three buttons select an 
input attenuator (10dB), and low pass filter acting above 500kHz for 
long wave reception, and an on/off power switch, the converter requiring 
an external 10 to 13V dc supply. RF in/out sockets are S0239s, and the 
approximate system gain is normally -3dB, a parametric mixer being 
employed driven by a_ local oscillator frequency between 144 and 115MHz. 
The dc power socket is a 3.5mm jack (ridiculous), thus requiring a plug 
on a 13V lead, which can short a power supply when plugging in. 

We interconnected the output of this unit with the Datong 144/28MHz 
converter, and obtained some excellent results. The system sensitivity 
was remarkably high. Six automatically-switched band pass filters are 
included in the antenna input circuitry, but this may well not be 
sufficient, for in my case interference from medium wave stations caused 
the 1.8MHz band to be covered up with intermodulation products, even 
with the attenuator switched in. Bearing in mind the Datong converter 
has a far better intercept point than most 144MHz rigs, there should be 
an additional filter giving an extremely steep high pass action below 
1.8MHz. Using the 500kHz low pass filter, long wave reception was 
superb right down to 30kHz, the nominal lower limit of Datong's 
specification; rtty was received quite clearly down to 14kHz. 
Transversion accuracy showed a 1.2kHz error, the 144MHz output being 
marginally too low in frequency. This unit provides an excellent way of 
obtaining 1f and hf band coverage for rx only if you have a good 144MHz 
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multimode rig, but you will have to be careful with antennas designed 
specifically for the 1.8MHz band, which can overload the system. Datong 
used to make a model with both 144 and 28MHz outputs with a built-in 
converter, and this had rather more comprehensive input tuning and 
attenuation facilities, which I personally preferred. A recommended 
unit for its purpose, but you may need to add some external filters or 
an atu/attenuator for optimum results. 


Datong DC144/28MHz rx converter: This compact unit employs S0239 
sockets for rf in/out. The dreaded 3.5mm jack socket accepts a 3.5mm 
plug on the power supply lead, which is just ideal for testing the short 
circuit proofing of your. power supply! Preset pots, accessible 
externally, can vary the rf input and i.f. output gains, the maximum 
system gain being 20dB at 145MHz input, with 3dB points at 144 and 
146.5MHz, the system gain decreasing extremely rapidly outside these 
limits. The input noise figure is approximately 3dB with the gain pots 
flat out, and the rf input intercept point was checked to be at OdBm, 
some 6GB better than Datong's specification. Transversion accuracy 
measured at +430Hz, better than much of its competition. We did note 
one very slight and rather odd spurious between three times the input 
frequency and four times the local oscillator at -60dB ref -32dBm input. 
This fell very close to the 144MHz band, which aroused our curiosity. 
The converter takes approximately 100mA dc. I can highly recommend this 
converter for general shack use, and it should be noted that its 
intermodulation performance is far better than almost all the 
transverters reviewed in this book. 


Datong FL3 multimode filter: This remarkable filter unit is one of the 
most comprehensive audio filtering systems that I have encountered for 
use with communications equipment. On the front panel are buttons 
selecting 13V dc external powering on/off, ssb pass band plus audio 
peaking variable filter, ssb normal with variable high and low pass 
filters, ssb plus tunable audio notch and cw with peaking. Two of the 
buttons can be pushed in together to switch the unit to active bypass. 
Yet another two can be selected to give an ideal rtty pass band. A 
further combination of two selects a second cw passband. An automatic 
notch facility can take precedence over manual operation, and this 
causes an automatic searching circuit to look for a continuous carrier 
and then notch it out to an incredible degree with extremely steep notch 
skirts. Three rotary presets adjust peak/notch frequency and high/low 
pass frequencies, which can be used simultaneously. One of the controls 
also provides a variable audio cue for cw operation. LEDs provide notch 
status information, and on the front panel is a quarter inch mono jack 
socket for headphone interconnection. On the back panel is Datong's 
usual kamikaze 3.5mm jack socket for 13V dc input, whilst more sensible 
phono sockets are for audio input, speaker output, and tape output 
connections. The unit is housed in a well screened metal box. 

I have used this unit for about two years, and found it extremely 
helpful in selecting the optimum audio pass band, the filter slopes 
almost resembling a brick wall. Pen charts showed that when the filters 
were set to 520Hz and 2.5kHz, the pass band was acceptably flat, but 
showed little bumps either end. Below 520Hz the response collapsed to 
-45dB at 400Hz, and also -45dB at 3kHz. Quite astonishing! We noted 
slight ripples in the response outside the quoted limits, but these are 
immaterial. We then selected 200Hz to 3kHz pass band, but with a notch 
at 1kHz. The general pass band shape was very similar, with a notch 
depth of 37dB. The notch had recovered almost all the normal gain at 
the edges of a 350Hz bandwidth, so this really is a good notch. We 
checked the cw peaking, and in the sharpest position, 370Hz bandwidth 
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around 1kHz the response was -50dB at the edges, which is superb, the 
peak itself being incredibly narrow. Varying the cw width approximately 
widened the band pass without affecting the ultimate skirts. In the CW2 
position, the skirts are not quite so steep. 

We checked the overall distortion at 125mW output at a frequency of 
1kHz, and noted only 0.15%, which is excellent for the purpose. The 
signal to noise ratio at this point was 63dB, again as good as you would 
want for its application. My only criticism of the unit was the 
slightly inadequate maximum power output of only 1.4W into 8o0hms, rising 
to 1.9W into 4ohms. I also noted a slight loss of gain from input to 
output. Bearing in mind that many rigs give a rather inadequate power 
output, it would have been convenient if Datong could have given a power 
lift which could be available if you fed the unit with a higher dc 
voltage. Even at 13V dc it should have been possible to reach at least 
2.5W into S8ohms for around 10% distortion. 

I highly recommend this unit, especially if your main receiver has 
only very limited filters available. You should remember though that 
off channel interference within the pass band of a receiver's i.f. 
filter (but outside your preset Datong pass band) is still going to 
affect the main rig's agc thus causing the gain to duck up and down if 
you are listening to weak cw for example. The Datong cannot remove 
distortion within the chosen pass band, but it might well eliminate some 
distortion produced in some of the nastier receiver detectors. 


Datong ANF automatic notch filter: Like the FL3, this small box is 
intended to be driven from the loudspeaker output socket of a main rig. 
On the front panel are four buttons selecting off, notch, peak and 
auto/manual tuning. A manual tuning rotary provides selection of any 
frequency between 250Hz to 3.8kHz. In the automatic mode, extremely 
clever circuitry hunts for a continuous carrier, and locks on to it, the 
approximate position of the frequency being indicated with a string of 
nine LEDs. In the absence of a continuous or interrupted carrier (cw), 
the unit starts hunting again until it finds a carrier. If the tone 
changes in frequency, the filter will automatically track the change, if 
it is not too rapid. The lock sensitivity is variable, and is normally 
set to lock onto a carrier which is around 6dB below the average 
throughput noise level. Notch depth and 1f/hf limits are also adjustable 
internally. On the back panel audio inputs and outputs are on phono 
sockets, whilst the dc connector is a sensible mini coaxial type, the 
centre pin being positive - (non-standard). A 3.5mm jack is fitted for 
headphone connection. 

The maximum audio output level into 8ohms for 10% distortion, alas, 
is only 1W, and slightly less than this into 4ohms, showing considerable 
current limiting. There was a 4dB loss noted between input and output, 
but whether one wants a loss or not is personal taste, but I would have 
liked a preset for this. At 125mW out, we noted just under 0.5% 
distortion, which can be ignored, the signal to noise ratio, though, 
being 50dB on manual. We noted that in the active by pass mode 
distortion was below 0.1%. 

Whilst this unit provides an extremely useful facility, the lack of 
available audio power is disturbing; the unit will distort at about the 
same point as does the average rig driving it. 1W output on ssb may not 
be sufficient for many applications, but the unit is certainly worth a 
recommendation, despite criticisms. The audio peaking slope was not 
quite so sharp as_ those of the FL3, although the notch is actually 
sharper, thus removing less speech for the same tone rejection. 


BNOS F144-L/U 144MHz low pass filter: When I originally looked at this 
new product, it was in the prototype stage, and the swr varied, getting 
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worse as the filter warmed up, with just 25W continuous throughput. SWR 
averaged 1.3:1, but increased to 1.5:1. Production samples now 
employ silvered copper wire coils with reduced resistance to overcome 
the heat problem. It is identically styled to the 50MHz filter, and 
typically should give 70dB rejection at 288MHz, the through loss at 
144MHz being around 0O.5dB. Note the passband response in the plot 
opposite. The product is highly recommended for use with linears on ssb 
up to 100W output, but I recommend not more than 50W of fm through it. 
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BNOS FS50-L/U 50MHz low pass filter: This model is fitted with $0239 
sockets, and gives just a low pass filter action, with good rejections 
of second and third harmonics of the band. The through loss is 
typically around 0.4dB, and swr better than 1.25:1. The unit is housed 
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in a small metal case, and is strongly recommended for use where the 
50MHz antenna is reasonably far apart from hf antennas. The filter 
worked satisfactorily at powers up to 100W, which I recommend as a 
maximum. See the plot for low pass characteristics. 


muTek LBPF144u broad and narrow 144MHz bandpass filters: muTek can 
supply, in diecast boxes fitted with 50ohm BNC sockets, both broad and 
narrow bandpass filters for use on the 144MHz band. The broad (normal) 
version has a -10dB bandwidth of 35MHz, with a through loss of 0.5dB. 
The narrower bandpass version has a -~-10dB bandwidth of 14MHz with a 
through loss of 0.7dB. Both filters have a very flat passband 
characteristic across the 144MHz band. The less expensive broader 
version has a power throughput capability of 100W provided it feeds into 
a good swr, whereas there is a 30W power limitation with the narrower 
version. The filters are also available with TNC sockets to special 
order; these filters are strongly recommended for use with rigs that 
are over sensitive to intermodulation problems resulting from very 
strong out of band signals, provided that these are outside the filter 
passband (see plots). You would find them useful with the Yaesu FT209RH 
for example, when used as a home base station. The swr introduced when 
the filter was connected to a 50ohm load was 1.2:1 at worst (144.0MHz), 
but generally much better than this, which is excellent. 
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muTek LBPF50u 50MHz band pass filter: Designed to be inserted in the 
antenna feed of a 50MHz installation, this filter gives an excellent 
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50MHz are in fairly close proximity. Through loss is only 0.4dB, and 
swr is better than 1.25:1. The unit is mounted in a die cast box fitted 
with 50ohm BNC. sockets, and will take up to 100W throughput power. A 
very strongly recommended 50MHz accessory, although slightly more 
expensive than the ENOS product. See plot for the broad band-pass 
characteristics. 


Datong DF direction finding unit: Datong kindly loaned us one of these 
systems, complete with four whip antennas, the whole system being wired 
up to work with an average 144MHz fm mobile rig. This system requires 
connections from four whips to a very rapid rf switching box, having an 
output rf connection to the master control box. The dc connection to 
the switching box is in the coax centre. The main box also has S0239s 
for a normal antenna and for a feed to the mobile receiver. DC powering 
is either on a 3.5mm jack socket, or on a cylindrical mini coaxial one, 
which is to be preferred for safety. Phono sockets take the speaker 
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output from the transceiver and can also deliver it to an external 
speaker, the audio output being an essential part of the system 
operation. : 

The technical operation details are too lengthy to mention here, but 
the designer has made an extremely efficient unit which is also 
available in a far more comprehensive professional system. Controls on 
the front panel select audio volume on/off, signal processing response 
bandwidth and display bearing trim, slider switches being provided to 
give 180 degree bearing shift, and also a continuously changing or fixed 
display, which can blank after 10 seconds. In continuous mode, the last 
reading is held indefinitely, allowing you to get a bearing and hold it 
from a very short transmission. The bearing itself is indicated by a 
circle of 16 LEDs, which are therefore at 22.5 degree angles, and this 
gives quite a good resolution in practice, if you are pirate or fox 
hunting. We tried out the unit under static conditions, with the 
antennas on top of the car, and most directions were indicated very 
accurately, but the odd signal was incorrect due to multipath reception. 
However, if you are on the move, resolution is actually far more 
consistent as the multipath signals are varying so rapidly that they are 
virtually ignored, while the main signal remains at the same bearing. 
The units are in wide use now by professionals, and quite a few clubs 
have purchased them, but I can see the time when fox hunting 
competitions may well ban their use, as they will give the game away all 
too rapidly! Just the unit for finding the odd pirates, and highly 
recommended if you need one. 
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Chapter | 6s 
GENERAL CONCLUSIONS 


Writing the introductory chapters and the reviews has been an enormous 
task. After a while I became so involved that I added more and more as 
my enthusiasm increased! Remeasurements and extra measurements have had 
to be made on many rigs where the original figures were made perhaps 
three years ago, in order to allow the reviews to be as compatible as 
possible. In some cases I did not have renewed access to the rig and 
have therefore relied on my original results and subjective comments. 
Therefore, some earlier rigs have not had quite such an exhaustive 
examination as is now possible in my lab; even so, these earlier 
reviews are included because they are relevant. I could not have begun 
this book without the co-operation of friends, retailers and importers. 
It has become very obvious to me that not only do rigs vary amazingly in 
their quality of performance, but I have found many examples of bad 
ergonomics, and a welcome few which have been designed with ease of 
operation as a major factor. I should emphasise that the opinions 
expressed in this book are often highly personal and you may not agree 
with them, but I have discussed many criticisms with a number of 
amateurs in order to get a fair consensus. It is not easy to quote best 
buys, but nevertheless I have attempted this. I have also included rigs 
which can be recommended. The easiest way to deal with this is group by 
group. : 


HF transceivers 


If you require a transceiver for ssb and cw only, there is no point in 
paying more money for one with fm and perhaps general coverage 
facilities, unless these do not materially affect cost. It has to be 
said that transceivers which do not use a synthesiser generally sounded 
Cleaner on the 1f bands, and it is the reciprocal mixing performance 
which is dramatically better. In this class, I recommend the Ten-Tec 
Corsair, despite its failings. Earlier transceivers such as the Collins 
KWM2 and their S line, and the Drake separates are superb, but hard to 
come by. Many more modern rigs however, employ synthesisers, and the 
models that have come out best (which exclude fm) are the Trio TS930S 
and JRC JST100. The Trio TS830S and 530SP are both worth looking at, 
and so is the Icom IC730. 

If you want fm capability, the Trio TS940S is a clear winner, and in 
fact it ranks with the TS930S as the two best in the book, if you 
include additional modifications. When I tried the first pre-production 
sample sent to Europe, I was dismayed to find that the reciprocal mixing 
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performance was around 6dB inferior to that of the TS930S, and there had 
been no improvement in the received a.m. distortion. Performance in 
all other areas, and the ergonomics, were so good that I felt that 
modifications might well correct some of the problems. John Thorpe of 
Lowe Electronics, in Matlock, spent a considerable time researching into 
the first local oscillator synthesiser phase lock loop and found that 
with some component changes and additions, he could actually make the 
reciprocal mixing close-in performance approximately 6dB better than 
that of the TS930S, thus improving the 940S measurement by around 12dB. 
Working with John Wilson, he built up an active a.m. detector which 
produced a stunning quality improvement to all a.m. reception, the 
distortion falling from around 10% to significantly below 1% at full 
modulation. Other available modifications include agc switching on am, 
and general coverage tx for specialist requirements. With these mods 
the performance is superior to the TS930S, but without them I find that 
the 930S is clearly better on the lf bands. The modifications are 
fairly costly, but well worth it, and must be specified when you 
purchase the rig. Icom's 1C740 is another good one, as is the 751, the 
latter having some superb facilities but also a few areas that are 
subject to criticism. 

The IC75la arrived just before going to press, and is quite a lot 
better in many areas’ than its predecessor (Chapter: Brief Reviews). 
This rig therefore gets a recommendation. For mobile applications I 
quite liked the Trio 1TS430S and Yaesu FT757, but I had reservations 
about them for home .station use. The Icom IC735 has superb front end 
performance, and is one of the two top mobile hf transceivers available 
at the time of going to press. It is well styled, although somewhat 
unconventional, and its fairly small size makes it very suitable for 
mobile applications, as well as a home base station with an external 
13.8V dc supply. It is warmly recommended along with the other mobile 
rigs mentioned. The Trio TS440S, which arrived at the last moment, also 
receives a strong recommendation for both mobile and home station 
operation. It has some astonishing facilities including direct 
frequency access, and an optional auto atu which is useful for improving 
the match to a mobile antenna. There are minor reservations though, and 
a decision between the IC735 and the TS440S is by no means obvious, both 
being top mobile transceivers. 

As far as the oldies are concerned, you should not disregard the 
Yaesu FT200, despite its many failings, for it is better than the older 
FT10ls, and usually costs less secondhand. Note that many expensive 
transceivers have fallen by the wayside because of various failings, 
making them in one way or another poor value for money. 


HF receivers 


Of the receivers reviewed in this book, the best buy is the Yaesu 
FRG8800, with generally good performance and superb ergonomics for your 
money, although it is not as good as the top end transceivers. Someone 
who buys a general coverage hf receiver is almost certainly going to 
require good a.m. performance, but this is lacking in the Icom R71, 
which was otherwise excellent on ssb and cw. The problem area on a.m. is 
that of distortion on higher modulation levels. See the full review 
elsewhere. 

Of the portable transistor radios checked out recently there is only 
one I can possibly recommend that has ssb and a.m. performance good 
enough to be taken and judged seriously. I was most impressed with the 
Sony ICF2001D, which is amazingly small, and which also includes Band II 
fm and an air band. Not only does it have a proper product detector for 
ssb, but it incorporates a switchable synchronous detector for a.m, as 
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well as including narrow and wide a.m. filters; this helps it to 
reproduce a.m. extremely well. Despite its relatively low cost, you 
should seriously consider it for short wave listening. 

If you are primarily interested in listening to broadcast stations 
from long wave to hf, then it is worthwhile considering an old GEC 
BRT400 with its fantastic a.m. quality. You could also consider an old 
RCA AR88D, if it is in good condition, although it omits long wave. 
both the GEC and RCA are very large and heavy, incidentally. 

One particular receiver gave such an outstanding performance that I 
can recommend it with almost no reservations at all, although you will 
have to pay quite a lot for a secondhand example. The fabulous Drake R4C 
has always done well throughout the world and has often been quoted by 
enthusiasts as a magnificent receiver. I cannot recommend cheaper 
receivers other than the Sony ICF2001D for they had many failings; you 
will have to make up your own mind as to the areas in which failings 
would be less important to you. 

Regarding the many old receivers kindly loaned to me by RSGB members , 
many were in such poor alignment that measurements would not have been 
representative of their original performance. You may be tempted to 
purchase "an old granny" at a fairly modest secondhand price; my 
experiences indicate that receivers over 15 years old (transceivers too) 
probably need far more servicing than you realise. This could include 
the replacement of dozens of coupling capacitors as well as valves and 
high value resistors. You should bear this in mind, for you will have 
to spend tens of hours yourself, or pay a servicing company a fortune to 
get the rig into a reasonable condition. For this reason I suggest 
caution when purchasing, and if you cannot try out the rig before 
committing yourself, it is probably best to avoid it. I recently 
purchased a secondhand Collins KWM2 which seemed at first to require 
just re-valving, but after spending £100 on valves, and two days work in 
the lab, I have had to set it aside with a fault-list as long as my arm! 


VHF/UHF scanning and general coverage receivers 


The best buy amongst all the scanning receivers is the AOR AR2002 model 
which includes wide and narrow band fm and a.m. The Icom IC7000 general 
coverage multimode vhf/uhf receiver is also highly recommended, having 
stunning facilities, and good overall performance. Its frequency 
coverage is 25 to 1000MHz, and 1025 to 2000MHz. Its sensitivity was 
generally good, although it tailed off at the two ends of its coverage 
and the synthesiser was rather noisy, although better than that of the 
Yaesu FRG9600 which has ssb capability. . 


144MHz transceivers 


Of the hand-helds, there are two which stand out a mile, and are worth 
considering. Both receive strong recommendations. In the mini class, 
employing thumbwheels, the Trio TH21E gets the bouquet, but the Yaesu 
FT209RH gave the best overall performance and facilities although it is 
fairly heavy in the hand. The Icom ICO2E Mkll also can be recommended 
now that it has new logic that corrects nearly all of the ergonomics 
problems mentioned in the review. If you discard their rubber ducks and 
use a long whip you will notice a dramatic improvement in coverage, but 
of course the miniature helicals are so much more convenient. The IC202S 
is a wonderful little rig in its class, but unfortunately I did not have 
a review sample. I have used one extensively, and it worked well in all 
areas and so it can be recommended secondhand. Of the older models, the 
Yaesu FT208 and Trio TR2300 are recommended if you can find secondhand 
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examples. The best of the multimode portables is the Yaesu FT290R, but 
please note its failings mentioned. 

FM mobiles were at best extremely good and I recommend the Yaesu 
FT270, Trio TM201 and Icom IC27E. You should also look at all three 
presently available dual band mobile rigs, the Icom IC3200E, Yaesu 
FT2700 and Trio TW4000A. The last is my favourite. 

There are a few older rigs that have established a good reputation, 
and the FT227R is recommended for its sensitivity, but there are strong 
reservations about the rig's poor rf intermodulation performance on the 
receiver. 

I have thought long and hard about recommending a 144MHz multimode 
base station, and in this area you will have to consider various 
compromises. Although I prefer the Trio TS711 for its superb ergonomics 
and audio quality, its sensitivity on ssb was a little inadequate. If 
you turn to the Icom 271E or H models, fitted with a muTek front end, 
you will find many performance areas to be superb, but there remains one 
serious problem which makes me slightly hesitant at recommending them; 
the i.f. filter leakage is very inadequate. You should consider them, 
and although the older IC251E with muTek front end did well, its audio 
quality was so poor that I personally would reject it. Of the mobile 
rigs, secondhand versions of the Trio TR9130 and Yaesu FT480 are worth 
looking at but the star performer here is the brand new Trio TR751E. 
This receives a very warm recommendation in the main reviews. Front end 
sensitivity is excellent, and it includes many of the features of the 
TS71 2: 

There are two rigs which offer multimode facilities on both the 144 
and 430MHz bands, the Yaesu FT726R and Trio TS780. Although I preferred 
the Trio, the Yaesu has a lot going for it as you can also insert an 
additional module to cover another band, or series of bands. The Trio is 
cheaper though, and its performance was exceptionally good, in fact 
better in most areas than the dedicated 144MHz multimodes. 


430MHz transceivers 


As with the 144MHz models, I have again to give the hand-held bouquet to 
the Trio TH41E for its mini size combined with good performance, and the 
Yaesu FT709R for simply outclassing all other models in most areas, 
especially ergonomics. Both these models worked superbly well into 
co-linear whips which were not too cumbersome. The Icom ICO4E should 
also be available with new logic by the time this book is in print, and 
so is worth considering. I can also recommend a secondhand Yaesu FT708R 
which worked well. Of the fm mobiles, you should look at the Icom IC47E, 
Yaesu FT770RH, and Trio TM401. Note that the dual banders by Icom, Yaesu 
and Trio have all had recommendations. I should also include a 
recommendation for the Yaesu FT790 portable multimode rig, which was 
better than its 144MHz counterpart, although its output power is very 
low. 

As for base station rigs, I greatly preferred the Trio TS811 over its 
competitor the Icom IC471H, although the latter's output power 
capability is stunning. The Icom IC471H, though, had the same filter 
problem as the 271 series, which I see as a serious snag. Note also the 
Trio TS780 and Yaesu FIT726R dual band models, which both receive 
recommendations. 


1296MHz transceivers 
The Icom IC1271 multimode transceiver, covering 1240 to 1300MHz, is 


recommended. It gives over l0W pep output, and includes some useful 
facilities, including the possibility of ATV interfacing and internal 
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powering for a masthead preamp. The receiver is surprisingly sensitive, 
and the rig should be particularly useful for portable contest working 
when other vhf and uhf bands are also in use. The fm portables that I 
have checked are rather poor value for money. 


Transverters 


If you already have a good transceiver on one band, there is much to be 
said for transverting to another band rather than buying another 
dedicated rig. Many stations with class A licences have high quality hf 
transceivers, and transverters are available taking these up to 50, 70, 
144, 430 and 1296MHz bands. Many of these have been measured and whilst 
some offer a superlative performance, others are not as good as they 
should be. Some models may have good sensitivity, but a poor rx front 
end intermodulation performance, inferior to the better dedicated 
Japanese rigs. It is difficult to make one's mind up sometimes. Read 
the chapter on transverters for further details. The muTek 50MHz 
transverter type TVVF50C and its companion the TVVF50A have strong 
recommendations for their superb design and ergonomics. The TVVF50A 
model has virtually identical facilities, but requires a 28MHz drive 
instead of 144MHz. Many of these units are in use now on the 50MHz 
band, and stations using them have achieved excellent results. An hf 
transceiver is very expensive, and a class B operator obtaining an A 
licence may well have a good 144MHz multimode transceiver. The muTek 
TVHF230C is strongly recommended; this gives switched outputs on all 
amateur bands from 1.8-29MHz from a 144MHz multimode rig. This is a far 
cheaper way for some to get onto the hf bands, and here the transverter 
is really excellent, and recommended. Of all the 144MHz transverters 
available, by far the best is the new muTek TVVF144a which offers 
outstanding rx and tx _ performance. This receives the highest 
recommendation. You should also consider the mini SSB Products model, 
which has a fantastic tx performance, but only produces 100mW pep, which 
will have to be boosted to your required power by adding a linear which 
may restrict the overall performance. Its rx converter though, although 
good, is far outclassed by the muTek performance. The new Microwave 
Modules model is worth looking at, but its performance is quite a lot 
poorer than the muTek, although its presentation is better; it gives 
more power, and is slightly cheaper. BNOS have also announced a 144MHz 
transverter which should be worth waiting for. 

Two Microwave Modules 430MHz transverters have been checked, and the 
model transverting from 28MHz offers an acceptable performance and is 
recommended with caution, although it is anything but state of the art, 
which unfortunately goes for most of their other transverters. The 
144/430 MM transverter unfortunately has a problem, for it not only 
receives out-of-band spurii, but there is quite a lot of 144MHz 
breakthrough on the output when used in a typical installation, so you 
will have to be careful with it. SSB Products also make a range of kits 
which are worth looking at, but you would have to tune them up yourself, 
with some good test gear. muTek have also promised to introduce a 
432MHz transverter late in 1986, which should be well worth waiting for. 
For the 1296MHz band you have a choice of three products, the Microwave 
Modules MMT 1296/144, which gives a low rf output, and has excessive rx 
gain (see review), or either of the SSB Products models, the LT23S144 
transverting from 144MHz, and the LT23S/28 which is driven from 28MHz. 
Both give 10W rf output, and perform superbly overall, having excellent 
facilities. Both are strongly recommended. If you buy the 28MHz i.f. 
version, do not forget that you will need a very good interdigital 
filter with it (see review). Finally, the SSB Products 2320MHz 
transverter from 144MHz gives a reasonably clean, very low power rf, and 


458 


GENERAL CONCLUSIONS 


has a good rx converter, the set-up being supplied as a kit of three 
components (see review). 


Linear amplifiers 


Although only a few hf models have been reviewed (some briefly), I feel 
these to be reasonably typical of what can be expected from valve and 
solid state amplifiers on hf. The Drake L7 gives a magnificent 
performance throughout its coverage, and is merely walking at 400W pep 
output. It is strongly recommended together with the Trio TL922 a 
sample of which I owned for many years and which also gave a fabulous 
performance. Solid state models have their advantages, but their 
intermodulation performance is definitely not as good as that of a good 
valve amplifier. The Icom IC2KL is reasonably clean at 400W pep output, 
and is superbly compatible with Icom transceivers. Unfortunately, it is 
expensive (and overpriced) but its system compatibility and reliability 
allows me to recommend it. It is not really suitable for use with other 
manufacturers' transceivers as you would not be able to use its 
automatic band switching facility, which is one of its main plus points. 

The only 50MHz models tested are the Lunar 6M10.120P and BNOS 
LPM50-10-100, both warmly recommended. The Lunar can be obtained direct 
from the manufacturers in the States, (it is not marketed in the UK) and 
the manufacturers accept orders quoting a bank card number. My own Lunar 
arrived within 14 days of the order being placed. I recommend this 
model, but watch the second harmonic. News has just come to hand that 
BNOS are about to launch a lower power 50MHz linear, the LP-50-3-50, 
which should also be worth considering. 

Many solid state PAs are available for the 144MHz band, and I checked 
only one valve model, the Dressler D200S. This performs well, provided 
you do not overdrive it and you keep the output down to 400W pep max. 
It is excellent ergonomically, but has a few failings. If you want high 
power, it may be better to make your own, for the Dressler is expensive, 
although recommended. Of the many solid state PAs, the BNOS versions 
gave the best performance, judging by the two models tested, the 
LP144-3-50 and the LPM144-3-180. These both receive strong 
recommendations for excellent overall performance, and various other 
models are available with built-in attenuators to cope with 10W input; a 
25W input model, omitting a driver stage, is also recommended. The 
Microwave Modules MML144-200S is recommended for ssb on its 25W input, 
provided you are content with 180W pep output for 15W pep input, but the 
3 and 10W input ranges did not perform at all well on ssb, although 
perfectly satisfactorily on fm; note the reservations in the review. 
Similarly I can also recommend, with caution, the MML144/100S, but I 
advise keeping the input drive down to 5W pep max. The Mirage B3016 
(nominally 25W input for 180W out) also performs well, but is now very 
expensive as an import. The 10W version is also adequate (B1016), but 
again too expensive. Be very careful about controlling the drive levels 
to all solid state linears; almost all of them are too optimistically 
rated for ssb. 

The Dressler valve D70 430MHz high power linear, the BNOS LPM432-1-50 
and L432-3-100 solid state models receive recommendations, but you 
should check the reviews, especially for the Dressler. The Microwave 
Modules MML432/100 works quite well, but again the drive level needs 
careful watching. No rx preamp is provided, and the normal model is not 
suitable for ATV, but the manufacturers can supply a modified version 
for this application. This model works excellently on fm, but slight 
spreading occurs at high outputs on ssb. 

SSB Products make two models for the 1296MHz band, and I used a PA 
2310 successfully for some time with a Microwave Modules 1296MHz 
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transverter. The PA 2310 requires around 500mW input for a nominal 10W 
output, which is useful for driving high power valve linears. It worked 
quite well, although output power was rather less than specification, 
but it does receive a recommendation. 

The EME 23150 is a splendid valve linear sold as a complete cavity 
assembly including bias supply and input/output sockets etc. You have 
to make your own psu unit and build the complete system together, and I 
can strongly recommend the model used successfully in my shack. It 
requires around 7W input drive for full output if you have a good pair 
of valves in it. 

Two linears are available for the 2320MHz band, one being the SSB 
Products solid state requiring around 500mW input for 4W out (type 
SLA13). I recommend both this model and the EME valve linear, type EME 
1325, which can give at least 30W output with a good valve. Like the 
1296MHz model, it is supplied as a kit excluding power supply. The 
problem is that you will have to find a valve which works well in it. 


Antenna tuning units 


I have looked at a number of these, and can recommend the Icom ICAT500, 
Yaesu 757AT, Drake MN2700 and the Cap Co SPC3000 or SPC300, The SPC3000, 
when originally made by Tau Systems Ltd, proved to be rather unreliably 
made, but Tony Johnston (G40GP) is now making them to a far higher 
standard and has corrected some slight performance anomalies, which 
means it can be recommended highly. The smaller version, the SPC300, 
also including a roller coaster, with single input and output sockets, 
and without meters, is far less expensive and is also recommended, This 
model is also available as a kit. Both the SPC3000 and 300 allow an 
incredibly wide range of impedances to be matched successfully. More 
information on ATUs in the relevant chapter. 


RF preamplifiers 


Having examined several dozen models for the 144, 430 1296MHz and 
2320MHz bands, there seems to be a very clear distinction between the 
best, and the rest. I have no doubt that the muTek 144MHz products 
offer by far the best overall performance, and all their models are 
strongly recommended. Consider SSB Products models, and Microwave 
Modules equipment with reservations. If you want a broad band preamp, 
both the muTek BBBA5OOU (no switched tx through path) and Datong RFA VHF 
which is rf sensed for tx, are highly recommended. Both will hot up 
scanning receivers, but watch for a degraded rfim performance on the 
main receiver. For the 430MHz band I recommend the muTek GLNA 433e as 
the best buy. SSB Products models also work very well. The Wood & 
Douglas preamp kit, 70PA2/S available with or without a tx through path, 
also receives a recommendation. Do not forget that several solid state 
linears also contain switched preamplifiers, but those I measured tended 
to have lossy additional relays and input matching circuits. For 1296MHz 
band I suggest SSB Products models, the best of these being the masthead 
mounting types, which of course can make up the loss of the downlead on 
rx. If you are running very high power at the masthead, you will have 
to put a high quality relay up there, and the best SSB Products in-line 
one in a separate downlead, as their top model, including relays, is 
limited to 100W on tx through it. For 2320MHz I recommend the SSB 
Products DX2320 for masthead use, but it will require an extremely high 
quality coaxial relay which short circuits the receive port when on tx 
to avoid damaging the preamplifier. 
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Miscellaneous 


I have included as many accessories as possible, but the exclusion of 
any particular device in no way infers that it is not recommendable, for 
in all probability I have not tried it, or I may have forgotten to 
include it! You may be tempted to purchase a "gadget", but before you 
do, why not ask around first rather than making an impulse purchase? 
Don't forget that poor equipment rapidly gets a bad reputation, and you 
may hear all about this if you listen regularly on the bands. Good new 
equipment is often talked about, but it takes longer for something to 
earn a good reputation than a bad one. 


General 


In this book I have been somewhat scathing about irritations which may 
be important to me, but which might not cause you too much concern. The 
world would be very boring if we all thought alike, and this book is 
intended to be a guide which introduces discussion points, and I most 
sincerely hope that it will spark off discussion. The end result, I 
hope, will be a _ realisation by manufacturers that they should produce 
improved products that we all want to see, rather than things with 
gimmicks and strange cosmetics they want to sell. Amateur radio must be 
encouraged to become a buyer's market and not a seller's market. It is 
only by avoiding the purchase or recommendation of poor products that 
radio amateurs will be able to encourage manufacturers to do better. 
Once a product has been designed properly, it should be possible to see 
it on sale for many years, rather than replacing it by yet another new 
model with more bells and whistles but which still has its old 
performance problems. New is not always good, and you may well get a 
better buy if you purchase something secondhand rather than new, but 
there is always the possibility of paying out a lot of money for repairs 
after the guarantee runs out. Most expensive faults do indeed crop up 
within a guarantee period, and this is one good reason for buying new. 
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BUYER'S GUIDE TO AMATEUR RADIO 


GLOSSARY 


Technical terms are used in this book, a few of which may not be 
completely familiar to some readers, so I explain a number of them here. 


Sinad:A receiver's sensitivity is sometimes quoted as a signal to noise 
ratio, but in recent years it has become more usual to quote it as for 
124B sinad. The sinad ratio of 12dB is the point at which a ratio of 
12d4B is measured between the entire audio output of the receiver, and 
the audio output remaining after the fundamental modulation or carrier 
beat at 1kHz has been removed by a very steep and narrow rejection 
filter. 


RFIM (radio frequency intermodulation): Developed when two or more 


signals pass through circuitry which has a degree of non-linearity, thus 
creating unwanted intermodulation products. These can be produced 
within the front end of a receiver, some mixers for example having a 
greatly inferior performance to others. 


Reciprocal mixing (rm): A local oscillator having appreciable noise 


modulation which extends out to many kHz from the main carrier can 
produce a reciprocal mixing problem. The noise sidebands mix with 
off-channel signals to produce the same intermodulation frequency as the 
wanted signal, thus adding noise below the wanted modulation. If there 
are very many strong off-channel signals, the noise masking effect 
produced in a poor receiver can be so bad as to completely cover up 4 
weak wanted one. 


RF intercept point:Most rfim in a receiver which creates the more 
Obvious problems is of third order; for example strong signals on 
145.55 and 145.525MHz produce intermodulation products on 145.5 and 
145.575MHz (receiver chapter). Under normal circumstances the 
intermodulation ratio varies by 2dB as the level is varied in 1dB steps. 
If the point is measured at which a third order intermodulation product 
is developed of -60dB, one can quote a theoretical point 30dB above 
this, which is termed the rf intercept point. I normally quote the 
intercept point referred to the input levels, but a manufacturer who 
wants to quote a bigger number will 


463 


GLOSSARY 


sometimes quote rf output intercept point. In any given receiver there 
is only a slight correlation between these points and 1dB compression, 
although a very rough approximation can be calculated. 


Noise figure:This is quoted in dB, and represents the degree by which an 
amplifier is poorer than an ideal one at normal room temperature. A 
noise figure of 3dB means that the amplifier would be adding 3dB of 
noise referred to its input, additional to the noise produced by a fixed 
resistance connected to the input of the nominal source impedance, and 
at room temperature. 


Roofing filter:A band pass filter used near the front of the i.f. 
section of a receiver, in addition to the main selectivity. It should be 
wide enough to pass all the modulation modes provided by the receiver, 
but should be no wider than absolutely necessary for this. Too many 
receivers have grossly over-wide roofing filters which can thus create 
serious blocking problems caused by strong, but close, off channel 
signals. 


PBT (pass band tuning): This allows the user to select the relative 
position of the i.f. passband to the equivalent carrier position. In 
advanced receivers, it is possible to have pbt and a facility for 
varying the selectivity as well. It is sometimes referred to as i.f. 
shift. 


BPT (band pass tuning):Allows the user to vary the i.f. band pass 
Characteristics by altering the positions of the lower and upper slopes 
with reference to the carrier, usually independently. 


De-emphasis and pre-emphasis:De-emphasis is provided usually in an fm 
receiver, to reduce the audio amplification of higher frequencies 
reference to lower ones. The de-emphasis curve is usually quoted in 
microseconds, as the effect that would be produced on the audio response 
by a series resistor followed by a capacitor to earth in which the 
resistance in ohms is multiplied by the capacitance in microfarads to 
produce microseconds. The de-emphasis normally used in nbfm equipment 
should be around 750 uS, which in effect is a 6dB per octave reduction 
above 210Hz. De-emphasis in a receiver should be equal and opposite to 
pre-emphasis in a transmitter, which boosts hf with a similar slope 
until the frequency reaches the top limit of a low pass filter to 
prevent excessive transmitted frequency response. 3 


Hang agc:Normal automatic gain control brings the gain of the receiver 
up more or less exponentially with time after the modulation or carrier 
has temporarily ceased. With hang agc, the established receiver gain 
with continuous modulation present is maintained for a period after the 
modulation or carrier ceases, after which the full receiver gain comes 
up rather suddenly. 


RF sensing and hold time:Some linear amplifiers and rf pre-amplifiers 
have rf sensing circuits to detect the presence of rf power passing 
through them above a certain threshold level. When this threshold is 
reached the circuit is designed to switch relays over to a transmit path 
as long as there is rf power throughput. If the power is suddenly 
dropped, eg when you transfer from tx to rx, or when you stop modulating 
an ssb transmitter momentarily, the 
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circuits will then drop the equipment back to an rx path. The hold time 
is that which the circuits hold over the relays on tx when insufficient 
rf power is present to keep the circuits operating. This time can be 
only a few milliseconds, or up to two seconds or so. For fm use a very 
short hold time is preferable, but a much longer time of 1.5sec or so is 
needed for ssb, and many pieces of equipment reviewed in this book have 
annoyingly short hold times. 


Through loss:Devices such as linears, power meters and rf preamps can 
have a through path which should theoretically show no loss from input 
to output. Poor or inappropriate wiring, or inadequate relays, however, 
can cause losses in the through path, which can contribute to power loss 
as well as affecting the standing wave ratio on the line. Losses should 
not be more than a small fraction of a dB, but unfortunately some 
devices are far worse, or seriously affect swr, which can result in a 
badly degraded complete system noise figure. 


Input swr (standing wave ratio): Almost all modern transmitters like to 
drive into a 50ohms resistive load to give optimum performance. The 
input circuits of a linear amplifier should be designed to provide a 
50ohm load on the input, but sometimes they can be anything but this, 
and in the worst cases cause problems to the transmitter. Sometimes an 
rf sensed piece of equipment can throw a very bad mismatch onto the line 
for a few milliseconds before the equipment changes over to the tx path, 
and this problem has been known to trip swr protection circuits in 
transmitters. 


Speech tailoring:For speech communication, optimum results, in my 
experience, are obtained with a relatively flat passband from around 
300Hz or so to 3kHz. The response is sometimes modified to introduce lf 
cut from well above 300Hz, and perhaps hf lift or cut within the overall 
passband, in an effort to improve readability. Excessive speech 
tailoring can sound ghastly, but a small degree can frequently help some 
voices to come over better. 


—————— nn 
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1975 he was operational on 1296MHz, and later on 2320MHz, and it seemed 
a natural progression when in 1984 he was one of the few who possessed a 
licence to operate on the then-experimental 5OMHz band. 


Currently Angus McKenzie is active on all bands (when time allows!) on 
SSB and CW, VHF/UHF bands, and on FM. He first transmitted stereo 
multiplex on 144MHz in 1970, then stereo PCM 16 bit digital in 1983, 
including colour TV. He has the supreme VHF/UHF awards (including 
seniors) on 70, 144, 432 and 1296MHz bands. 


Now 52, Angus McKenzie is a Fellow of the Institution of Electronic and 
Radio Engineers, Fellow of the Audio Engineering Society, a Chartered 
Engineer, and was awarded the MBE in 1979. He went blind in 1959, 
shortly after he was married to Fiona, having been in the sound 
recording and audio industry since 1955. He became an audio consultant 
in the late sixties. He spent a time in gramophone record and hi-fi 
retailing, and his time now is spent in “audio criticism" including 
writing reviews and articles for magazines and books. 


He is a consultant to legal and consumer organisations on audio 


engineering and RF matters, and he became a member of the Radio Society 
of Great Britain's Council in January 1986. 
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REVIEWS IN ORDER OF APPEARANCE 


Shenton il: FULL REVIEWS 
Alinco ELH-230D 144MHz 

AOR AR2001 vhf /uhf 

Belcom LS202E 144MHz multimode 
BNOS 12/25A dc 

BNOS LP144-3-50 

BNOS LPM144-3-180 

BNOS LPM432-1-50 430MHz 
DanvwameoR 1250) 13V dic 

Drake 2B hf 

Drake L7 hf 

Drake MN2700 hf 

Drake R&C hf 

Drake TR7 hf 

Dressler D70 430MHz valve 
Dressler D200S 144MHz valve 
EME 1325 valve linear 2320MHz 
EME 23150 valve linear 1296MHz 
GEC™BRT400 hf 


loom IC2E 144MHz 

lcom IC4E fm hand held 

lcom I1C25E 144MHz fm mobile 
loom IC27E 144MHz fm mobile 
lcom IC45E 430MHz fm mobile 
loom 1C120 1296MHz fm mobile 
lcom 1C251E 144MHz muTek front end 
loom 1C271H 144MHz multimode 
lcom I1C471H 430MHz multimode 
feom e551. SOMHz 

leom 1€730 hf 

leom I'C735e hf) mobile 

lcom I1C740 hf st 
loom 1C745 hf 

Voom Ue7 51 ht 

tecom NC75ilakiht 

loom IC3200E 144/430MHz fm 
lcom IC AT500 Hf auto atu 
lcom ICO2E 144MHz fm 

loom ICO4E 430MHz fm 

lcom ICR71E hf multimode 
Icom ICR7000 vhf/uhf 


JRC IST 10 OF hi 

KW Electronics KW2000B hf 
Marconi CR100 hf 

70, 144 and 432 (older models) 
144MHz MML/100S & LS 
MML144/200S 144MHz 
MMT144/28R 2M 

MMT1296 ssb 

Mirage B1016 & B3016 

muTek TVVF550c 144/50MHz 
muTek TVVF144a 28/144MHz 
muTek TVHF 230C 144/hf 

RCA AR88D 

Rockwell-Collins KWM380 hf 
SPC3000 hf atu 


SSB Products 1296MHz 
SSB Products 2320MHz 
SSB Products TV28144 
Standard C110 144MHz 
Ten-Tec Corsair hf 
Trio R2000 hf multimode 
Trio TH21E 144MHz fm 
Trio TH41E 70cm. fm 
Trio TM201A 144MHz 
Trio TM&01A 430MHz 
Trio TR751E 144MHz 
Trio TR2500 144MHz 
Trio TR3500 430MHz 
Trio TR9130 144MHz 
Trio TR9500 430MHz 
Trio TS130S mobile 
Tirio) bo4s0S inf 
Trio TS440S mobile 
trio TSS30SP hit 
Trio T8700 144MHz multimode 

Trio TS711E 144MHz multimode 

Trio TS780 144 & 430MHz multimode 
Trio TS811E 430MHz multimode 

Regan US63.0S) shit 

Trio 1T8930S hf 

Trio TS940S hf 

Trio TW4000A 144/430MHz fm mobile 
Yaesu FC-757AT automatic hf atu 
Yaesu FRG7700 hf multimode 
Yaesu/Surrey Electronics FRG7700 
Yaesu FRC8800 + vhf adaptor 

Yaesu FRG9600 vhf/uhf multimode 
Yaesu FT1 hf 

Yaesu FT102 hf 

Yaesu FT200 valve hf 

Yaesu FT203R 144MHz fm 

Yaesu FT208R 144MHz fm 

Yaesu FT209R & RH 144MHz fim 

Yaesu FT270 RH 144MHz fm mobile 
Yaesu FT290R 144MHz multimode 
Yaesu FT4&80R 144MHz multimode 
Yaesu FT708R 430MHz fm 

Yaesu FT709R 430MHz fm 

Yaesu FT726 multiband multimode 
Yaesu FT757GX hf transceiver 
Yaesu FT790R 430MHz multimode 
Yaesu FT980 hf 

Yaesu FT2700RH 144/430MHz fm 


fm mobile 
fm mobile 
multimode 
fm 
fm 
multimode 
multimode 
hf 


hf 


Chapter 12: REVIEWS 
Scanning receivers 
AOR AR2002 

Bearcat 220 

Withers TW2 

Withers Phase Two linear valve 


IN BRIEF 


mobile 


mobile 
mobile 


BUYER'S GUIDE TO AMATEUR RADIO 


Sony ICF2001D portable receiver Cotlins 301 hf 

Trio TR2200G & GX fm 144MHz Trio 922pn ht 

Trio TR2300 frio. TS820S hf 

leom 1C202 and 2025S Fischer 144MHz valve 

Trto TS700s Fischer 430MHz valve 

Trio TM2550E 144MHz fm mobile BNOS LPM432-3-100 432MHz 
Belcom Liner 2 SOTA 1296MHz 

Multi 2000 SOTA 1296MHz valve 

Yaesu FT227R leom IC2KL hf 

Yaesu FT770RH 432MHz fm mobile BNOS LPM50-10-100 50MHz 

MU11 Yaesu FT101 series 

Trio TR3200 430MHz fm portable Yaesu FT77 hf 

AOR AR240 144MHz fm Surrey Electronics AA Aerial 
Trio TS670 hf and 50MHz multimode Dressler ARA5S0O0O vhf/uhf antenna 
Plessey PR155 hf lcom 1C€1271E 1296MHz multimode 
Racal RA17 series hf Trio Kenwood TR50 1296MHz fm 
Collins 75A4 Collins KWM2 hf 
Haliiterateer.HT37.hr tx AMT2 Amtor teleprinter terminal 
Collins 32S8mex Trio Kenwood SP40 car speaker 
Collins 7583 Icom !C505 SOMHz portable 

JRC NRDSOS hf Cap Co SPC300 hf atu 

KW500 hf mulek TVVF50a 28/50MHz 


Chapter 13: POWER METERS 

Hansen SWR3S, Hansen FS711H, Hansen FS5S, Hansen FS7, Hansen 
FS601MH, Hansen FS210, Hansen FSS500H, Hansen FSSOHP, Trio 
Kenwood SW100B, Trio SW200A, Daiwa 6N20A, Bird 43 Thruline, 
Bird 4304 Thruline, Bird 4314 Thruline, Bird 4381 Digital 
Thruline, Bird 4410 Thruline, SSB Products PM1300a terminating 
power meter, EME uhf Ivr in-line power meter. 

Chapter 14: PREAMPLIFIERS 

Dressler VV200 GaAs, Dressler VV2000 GaAs, Dressler VV200 VOX, 
Lunar PAT144B, Microwave Modules MMA144V, Moulding MPA2, muTek 
SBLA144e, muTek GFBA144e, muTek SLNA 1445S 144MHz preamplifier, 
SEM Sentinel auto, SSB Products MV144M, SSB Products MV144C, 
Wood & Douglas PA3, Wood & Douglas PA4, Datong RFA broad band 
vhf preamplifier, muTek BBBA5OOu broad band preamplifier, 
Packer Communications broad band preamplifier. muTek GLNA433e, 
SSB Products MV432s, SSB Products DX432s inline rf preamp, SSB 
Products MV432 masthead rf preamp, Lunar PA-E432 rf preamp, 
Wood & Douglas 7OPA2/S 432MHz rx preamp, SSB Products MV1296s, 
SSB ProeductsyoMV¥12965) .SSBi ProduetsY DKI2960eandh! DX1I296stagTt 
preamps, Microwave Modules MMG1296 GaAsfet preamp. 


Chapter 15: MICROPHONES AND ACCESSORIES 

Trio, Yaesu,Hmilcoms Heil, Adonis microphones. AEA _ Ine 
Morsematic cw memory key, Trio loudspeaker SP180, Datong PC-1 
general coverage hf to vhf up converter, Datong DC144/28MHz rx 
converter, Datong FL3 multimode filter, Datong ANF automatic 
notch filter, BNOS FI44-L/USO144MHZA low pass fitters, JBNOS 
F50-L/U 50MHz low pass filter, muTek LBPF144u broad and narrow 
144MHz bandpass filters, muTek LBPF50u SOMHz bandpass filter, 
Datong DF direction finding unit. 
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CHOICE OF PROFESSIONALS 


COMPACT “ COMPACT LATTICE TOWERS and 
Spacesaver SLIMLINE TUBULAR MASTS 


s ANTENNAS i TELESCOPIC—TILTOVER, FIXED—MOBILE FROM 6m UP TO 36m 
; AOQ6 20, 2 Ele and 3 Ele } Suitable for a wide range of civil and military 
poodle a: 4 BAND, 6, 10, oy x applications such as: 
AQ40, 2 Ele, 40M! [NEW] RADIO COMMUNICATION 
WORES, SURVEILLANCE & CCTV 
METEOROLOGICAL MONITORING 


CLOSE COUPLED—HI ‘Q’— CAPACITY HAT LOADED YAGI 

Special features: 

@ Unique Altron fully sealed coils for max stability 

® Resonant length elements for improved VSWR (1-1) 

® Selectively detuned for optimum pérformance and gain (no 
gimmick quad needed) 

@ Easy trim spokes with lock nuts and spares 


Kh) AMATEUR RADIO 
4 AERO & MARINE NAV A/DS 


FLOODLIGHTING, ETC. 


7, Purpose designed using 4.5m and 


3m section modules for low 


‘4 retracted heights and cost 
A effective shipment. Engineered to 


B.S.|. Standards and hot dip 


4. galvanized to BS729 for protection. 

Wind loads are based on 

B.S.C.P.3. Chap V. PT2, 1972 for 
wind speeds up to 100 mph/160 

1 kph. 


® Minimized wind load and weight 
® Double insulated elements 


Typical performance /:] RELIABILITY QUALITY KNOW HOW 


Sit acer ay 
Front to Back Db : L 
I Side Nuk Oe Fu. e2o ea) 
5 J 


: es ee WE DESIGN, WE MAKE, 


WE SELL DIRECT 


PRICES ARE INCLUSIVE OF VAT. TERMS. CWO. ACCESS. VISA 


WE DESIGN— WE MAKE-— WE SELL DIRECT. You get best value Allweld Engineering 


Factory 6, 232 Selsdon Road, 
South Croydon, Surrey, CR2 6PL, G.B. 
Tel: 01-680 2995 (24 hr) 01-681 6734. 


Callers welcome. Open Mon.-Fri 9am-5. Sat 9am-12.15pm 
STOCK ITEMS NORMALLY DESPATCHED WITHIN 7 DAYS 


AMATEUR TV 


CQ-TV MAGAZINE is the world’s leading 
source of information on all aspects of 
television for the non-professional, and is a 
quarterly publication for members of the 
BRITISH AMATEUR TELEVISION CLUB 
(BATC). 


For membership details please send a stamped 
addressed envelope to: 

BATC, ‘‘Grenehurst’’, Pinewood Road, 
High Wycombe HP12 4DD, England. 


punusniadm 


EXPAND YOUR HARDWARE 


with 


technical softwvare 


Very good programs 
at very good prices 
A complete RTTY and CW transceive system, ready to 
plug in and go, for only £40. 


A complete RTTY, AMTOR, CW and SSTYV receive 
system, no extras needed, for only £45. 


Both of these for only £65. 
In each case it’s £15 cheaper if you make the simple Kit. 
Lots of other programs, too, for beginners and old hands 
alike. 


Phone or write for details or see our ads in RAD COM and 
other mags. 


technical softvwvare 


Fron, Upper Llandwrog, Caernarfon, 
Gwynedd LL54 7KF. 


Tel: 0286 881886 


(Prices valid until August 1986) 


Now you have either obtained or about to 
obtain your transceiver remember you must 
still have a Wavemeter to remain legal! 


This CAVITY WAVEMETER covers 144MHz to over 
2500MHz. A short version covering 430MHz to over 
2500MHz if you operate on the UHF bands. 


There’s not too much equipment for the MICROWAVE 
bands so this 10GHz WAVEMETER is a must. 


Write now for more information enclosing a SAE to: 


Paul Sergent G4ONF, Precision Engineer 
6 Gurney Close, Costessey, Norwich NR5 0HB 
(0603) 747782 


INSURANCE SCHEME GM3HAT 


(exclusive to RSGB members) 


DIPOLE of DEEIGEE 


BE SAFE The Bess 


in 
Bandwidth 


INSURE YOUR RADIO Et ficiency 
EQUIPMENT Interference Rejection 


A Radic” Dec 4 

IT'S VALUABLE! ama 
“Radio Communicalion” Tune 1985 p 453 
"IEE Conference Pubbion. 245, Fel 1985 pplo2-to6 


For free leaflet and application—phone ee es Semd SAE for data & prices 
or write to Sarah at: Amatuer Radio i) ae 

Insurance Services, 19 Quarry Street, Hately Antenna Technology 
Guildford, Surrey GI1 3YU. (0483) 33771. 1 Kenfield Place, Aberdeen, aBi7Uuw 


Bredhursl 


electronics 


Authorised dealers for 


JIL 

RAL 

TRIO 

ICOM 
DRAE 
BNOS 
WELZ 
TONO 
YAESU 
DAIWA 
SHURE 
G-WHIP 
DATONG 
KENPRO 
ALINCO 
MIZUHO 
JAYBEAM 
HIMOUND 
KATSUMI 
ADONIS 
HOKUSHIN 
TELECOMM 
MINI-PRODUCTS 
MICROWAVE MODULES 
etc - etc. 


Bredhurst Electronics is situated in the pretty Sussex 
village of Handcross — just off the M23 south of London, and 
within easy reach of Kent, Hampshire, Berkshire and Surrey. 
It's a pleasant drive to Handcross with none of the hustle 
and bustle of the city, and when you arrive there is plenty of 
free parking. 


When you visit our groundfloor showroom at Handcross you 
will see the latest in amateur radio-equipment. We stock a 
full range of VHF, UHF and HF transceivers from all the well 
known manufacturers together with accessories like linears, 
antennas, rotators, dummy loads, wave meters, etc. At 
Bredhurst you will have time to compare similar rigs, side by 
side and discuss your particular requirements with our 
qualified sales engineers. 


BREOHURST ELECTRONICS 
HIGH ST 

HANDCROSS. 

0444-400786 


We have also organised a fast efficient nationwide 
Mail Order service. The system is simple, just 
write to us enclosing a cheque stating clearly the 
items required, or telephone us to discuss your 
requirements, we'll be pleased to help. Give us your 
credit card number and normally the goods will 
leave that same day. 

Remember, if you want anything for amateur radio 
let Bredhurst Electronics help you! 


Bredhurst Electronics 


High Street ey ce 


Handcross 
CREDIT FACILITIES 


West Sussex 
Tel No: 0444 400786 PART EXCHANGE 


VHF ~ UHF ~ SHF 


Piper ComMUNICATIONS 


SOLE UK DISTRIBUTOR FOR 


A >) 
[) 
ELECTRONIC 


Preamps— Transverters— Power Amps (valves & SS)—SWR & 

Power Measuring Equipment (2m-13cm)— Power Supplies— Coaxial 
Relays— Weather Satellite Receiving System with digital picture 
store—and many specialised components and devices. 

We are pleased to offer ADVICE and AFTER SALES service on both kits and ready made equipment 


CATALOGUE 40p please 


PIPER COMMUNICATIONS 
4 Severn Rd, Chilton, Didcot, Oxon OX11 OPW PHONE 0235 834328 


KW TEN-TEC 
CORSAIR Il 


No frills, ‘‘gimmicks’’, or unused facilities 
—for the serious Phone/CW operator who 
wants the lowest noise, cleanest and most 

selective amateur HF transceiver on the 

world market. 


ANS aS APPROVED 
YG tare 
©) L 


YAESU 


| JAYCEE ELECTRONICS 


JOHN GM30PW 


20 Woodside Way, Glenrothes, 
Fife KY7 5DF 
Phone: (0592) 756962 
Open 5 days— Tues-Sat 9am-5pm 


FULL RANGE of TRIO and YAESU 
goodies. 
Jaybeam — Microwave Modules 
L.A.R.—RSGB books— Daiwa 
Welz—TET—BNOS 


Nee 


Other KW Ten-Tec winners 
The ARGOSY II phone/cw transceiver 
The CENTURY 22 cw only transceiver 
WRITE OR PHONE FOR DETAILS 


KW TEN-TEC 


Vanguard Works, Jenkins Dale, 
Chatham, Kent ME4 5RT 
Telephone: 0634 815173 


Quality secondhand equipment in 
stock 


Agent—D. Grey (G8TFL), 
7 Cemetery Loaning, 
Berwick-on- Tweed. 
Tel: (0289) 307116 


VATE SS Serving amateurs and listeners 
WANTON from London and the East of England 

ELECTRONICS 

A NEW STANDARD IN RF/VSWR MEASUREMENT 


GENERAL 


WELZ have just announced the introduction of their new range of meters. The range replaces their previous 
models, the main feature of the new range is the ability to measure PEP as well as average power. Now the 
SSB operator is no longer in the dark as regards his pep output power. He can see at the flick of a switch his 
exact output whether it be AM;FM or SSB. All measurements are made in coax line to the antenna and both 
forward RF and reflected RF power can be measured as well as the more familiar VSWR measurements. 

All meters have a selection of range so that even low power transceivers down to about 1 watt can be 
measured. The RF sensor is now removeable and so the meter can be placed remote from the coax line. The 12 
volts DC necessary to power the meter is also used to light up the meters and provide an LED function indicator. 
Main agents for all leading 

Details upon request 

PN 5 


APPROVED 
v 


18/20 Main Rd, Hockley, Essex. 
Tel: (0702) 206835-204965 

12 North St, Hornchurch, Essex. 
Tel: (04024) 44765 


DEALER 


USED AMATEUR EQUIPMENT? 


| Buy, Sell & Exchange! 
SELLING? | pay the BEST POSSIBLE 
PRICES for your Clean Used Equipment! 


BUYING? | have the BEST SELECTION of 
top quality Used Equipment Available! 


For the Deal You've been Looking for, 
Phone Dave, G4TNY 

ANYTIME ON HORNCHURCH 

(040 24) 57722 or Send SAE for List. 


G4TNY AMATEUR RADIO 
MAIL ORDER 132 Albany Road, Hornchurch, 


PART EXCHANGE Essex RM12 4AQ 


MON-SAT 9-5. E/C WEDNESDAY 


TiO WARD ELECTRONICS 7iio 
AUTHORISED REGIONAL TRIO DEALER 
SALES AND SERVICE 


DEALER 


TRIO amateur radio equipment for the 
HF, VHF and UHF bands 


TRIO receivers for the shortwave listener 


Daiwa rotators and SWR meters : Hokushin antennas : RSGB books 
MET and TIGER antennas : Co-ax : Twin feeders - ICS AMTOR 
G3LIV, SSTV and RTTY computer interfaces - Scarab - G3WHO software 
Morse keys : Electronic keyers - Code readers 


422 Bromford Lane, 


4 Ward End, 


Birmingham B8 2RX. 


—=— M6 Jnc6 
oe 3! 
Drews Lane 


ELECTRONICS C.A.D. 
“ANALYSER | & Il” 


PERFORMANCE ANALYSIS of LINEAR 
CIRCUITS using the IBM PC, BBC MODEL B and 
SINCLAIR SPECTRUM 48K MICRO’S. 

Simulates Resistors, Capacitors, Inductors, 
Transformers, Bipolar and Field effect Transistors, 
and Operational Amplifiers in any circuit 
configuration. 

Performs FREQUENCY RESPONSE ANALYSIS on 
Circuits with up to 30 Nodes and 100 
Components, for Phase and Gain/Loss, Input 
Impedance and Output Impedance. 

Ideal for the analysis of ACTIVE and PASSIVE 
FILTERS, AUDIO, WIDEBAND and R.F. 
AMPLIFIERS, LINEAR INTEGRATED CIRCUITS 
etc, etc. 

“ANALYSER” can greatly reduce or even 
eliminate the need to breadboard new designs. 
USED BY INDUSTRIAL AND UNIVERSITY R&D 
DEPARTMENTS WORLDWIDE. VERY EASY TO 
USE. PRICES FROM £20. ACCESS OR 
AMERICAN EXPRESS WELCOME... 


For further details write or phone: 
NUMBER ONE SYSTEMS LIMITED 
DEPARTMENT RS, 9A CROWN STREET 
ST IVES, HUNTINGDON 

CAMBS UK PE17 4EB 

TEL: 0480 61778 TELEX: 32339 


‘| Telephone: 021-328 6070 
" Closed Monday 


0 
VALVES 


The following valves in matched pairs 
6JS6/C, 6KD6, 6JB6/A, 6LO6, 
6HF5, 6146A, 6146B. YES the 6JS6/ 
C is Japanese and works in the FT101. 
Most amateur radio’ valves including 
difficult to obtain types EX STOCK. 
Quotations without obligation. If we 
don’t stock your type we may be able 
to import for you. PLEASE ENQUIRE, 
REMEMBER over 200 types EX 
STOCK. Sae for list. ‘Phone for . 
assistance re types suitable for your 
equipment. USA and Jap manufacture 
of popular types available. 


DON'T DELAY —’PHONE TODAY 


045 75 6114, G4AZM 


Wilson, Peel Cottage, Lees Road, 
Mossley, Tameside, Manchester 


\YAESU¥ 
FOR ALL THAT'S BEST IN 


AMATEUR RADIO 


Le 


2M Portable Multimode 60-905MHz Scanning Receiver 
FT290R FRG9600 


0-15-30MHz HF Receiver HF Mobile Transceiver 
FRG8800 FT757GX 


Multiband Multimode Base Station General Coverage HF Transceiver 
FT726R FT980 
CONTACT 
South Midlands AMATEUR AL 
_=s===~ Communications lid. ELECTRONICS LIMITED 
(10 CSMC yD Rumbridge Street 510-512 Alum Rock Road 
AAAS y’'/) Totton, Southampton Alum Rock 
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for the best 
inamateurradio 
there’s a LOWE SHOP in 


GLASGOW CARDIFF 
Lowe Electronics Limited, Lowe Electronics Limited, 
4/5 Queen Margaret Road, c/o South Wales Carpets, 
Glasgow, Scotland G20 6DP 98 Clifton Street, Cardiff, Wales - 
Telephone 041-945 2626 Telephone 0288 464154 
DARLINGTON LONDON 
Lowe Electronics Limited, Lowe Electronics Limited, 
56 North Road, Darlington, 226/225 Field End Road, 
County Durham DL1 2EQ Eastcote, Middlesex HAS 1QZ 
Telephone 0325 486121 Telephone 01-429 3256 
CAMBRIDGE BOURNEMOUTH 
Lowe Electronics Limited, Lowe Electronics Limited, 
162 High Street, Chesterton, 27 Gillam Road, Northbourne, 
an Cambridge CB4 1NL Bournemouth BH106BW 
\ \ Telephone 0283 311230 Telephone 0208 577760 
4 Not a shop, but a source of equipment and good advice. 
ee RINGMER 
7 John Kirby, ‘Abbotsley’, 14 Grovelands Road, Hailsham, East Sussex 
. Telephone 0325 848077 


and for mail order 


You don’t need need a 1750 Hz tone to gain access to the fastest mail order 
service for all radio amateurs and short wave listeners. With a copy of the 
LOWE ELECTRONICS catalogue and antenna book in the shack (send £1 for 
your copy ) the best in amateur radio is quickly available. And, of course, 

our head office and showroom is here at MATLOCK. 


LOWE ELECTRONICS 


Chesterfield Road, Matlock, Derbyshire DE4 5LE 
Telephone 0629 2817, 2430, 4057, 4995 Telex 377482 LOWLEC G 


